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ced as close together as possible an very combustion tubes or hollow staybolts admitting 
MILWAUKEE & ST. PAUL RY. 
ger CHICAGO, close to the truck. These wheels and the truck air to the firebox. It has a radial-stay crown 
7 Some of the through trains of the Chicago, wheels are 5314 ins. back to back, while the sheet, and the back head and front water leg 
Milwaukee & St. Paul Railway between Chicago trailing wheels are 53% ins. back to back. The are inclined. The fuel is bituminous coal. 
and Milwaukee are very heavy owing to the fact dome (with whistle at the side) is placed on the The boiler is of the extended wagon-top type 


void 3 that they are composed of cars for (or from) 
l er : different divisions diverging at Milwaukee, but 
which are run as solid trains between that point 


wagon top, in front of the tube sheet, and behind 
it is a special fitting for the safety valves. The 
sandbox is placed at the front end of the boiler 


and has tubes of the same length as those in 
the Atlantic or four-coupled engines. The smoke- 
box is of unusual length, 7 ft. 3 ins. from the 


3 and Chicago. There are usually from 12 to 14 barrel. While the engine has a number of special tube sheet, which is set back within the barrel; 
C de ; cars, sometimes as many as 15, and many of features in detail, it has three particularly im- this is to avoid excessive draft on the fire and 
— ; these are heavy sleeping cars. Some trouble portant features: the cylinder proportions, the to prevent any choking with cinders. A _ petti- 
ae has been experienced in handling these heavy firebox and the trailing truck. coat pipe or draft pipe is fitted between the 
ae a trains at the high speeds necessary to keep the The cylinders are of large diameter and are exhaust nozzle and the smokestack. 
eee schedule with the four-cylinder Vauclain com-_ so proportioned as to obtain a high starting The trailing truck is peculiar in that there 
power 4 pound engines of the Atlantic type (4-4-2), and power equal to that of four-cylinder Vauclain is no swiveling frame or radius bar, and the . 
1 fo q a special design was made for a six-coupled compounds when using live steam in the low- only movement of the axle is lateral, the ex- 
ou a engine of the Pacific type (4-6-2). The engine pressure cylinders. In this way the engine is treme movement to either side being 2% ins. 
atters a was designed by Mr. J. F. De Voy, Mechanical able to start its heavy trains easily and to accel- The pedestals on each side are formed in one 
nark 3 Engineer, under the direction of Mr. A. E. Man-_ erate the speed rapidly. piece with a connecting transverse web, and the 
ea chester, Superintendent of Motive Power, and For some years past there has been a very axle boxes are formed in a single steel casting, 
ee 3 was built early in 1905 at the company’s shops’ general tendency towards the adoption of the upon which rests a cross-brace under the frames. 
more a at West Milwaukee. It Over each box are two 
try a is of interest to note rollers, 2 x 12 ins., of 
m ; that this company now hardened steel, fitting 
the builds all its locomotives grooves in the top sur- 
) tons at its own shops. ace of the box and the 
3 A comparison of this bottom surface of the 
wigan 4 engine with three other cross-brace. The arrange- 
“ ‘a 4 large engines of the same ment is similar to that of 
re a type is given in the ac- the Barber roller-bearing 
“youd = companying table. freight truck which is 
+ the This engine has now used very extensively on 
scent ; been in regular service this and other’ roads. 
1 the for some months and has The load upon the truck 
dA : handled the _ trains is about 34,000 Ibs., or 
difficulty, even 8,500 Ibs. per roller. The 
«making up time lost by grooves or concave 
gee 3 signal stops, ete., and FIG. 1. FAST PASSENGER LOCOMOTIVE FOR HEAVY SERVICE: CHICAGO, MILWAUKEE & seats for the rollers have 
ae . attaining speeds as high = ST. PAUL RY. an elliptical section 
e of = @«=«s *: 70: miles an hour with A. E. Manchester, Superintendent of Motive Power. J. F. De Voy, Mechanical Engineer. and are so shaped as to 
that 4 a load of 750 tons be- prevent any lateral 
a hind the tender. Maximum speeds, however, are wide firebox, but the experience with this type motion of the truck on tangents, but to permit 
e fil- a of less importance than ability to maintain the of firebox on the Chicago, Milwaukee & St. Paul of easy and_ sufficient motion when passing 
lust 4 schedule with heavy trains and under adverse Railway has not been satisfactory, and in all around curves. This truck is the invention of 
ided E conditions of weather. the new engines the narrow firebox has been Mr. J. F. De Voy, Mechanical Engineer. 
9 The engine is simple, with large cylinders and_ reverted to. The main trouble with the wide The leading dimensions of this interesting en- 
| ye large boiler capacity and has piston valves _ firebox has been the short life and the excessive gine are given below in our standard form: 
— operated by the Stephenson link motion. The amount of repairs required, both to the sheets Dimensions of Passenger Locomotive (4-6-2 type): 
dust spring rigging is equalized from the front driving and to the staying. In.some cases the sheets Chicago, Milwaukee & St. Paul Ry. 
but axle to the trailing truck axle. The front driving of the wide fireboxes have lasted only about 12 RUNNING GEAR: | 
Driving wheels (6), diameter............... 6 ft. Lin. } 
ap axle has the springs over the boxes, but the to 18 months, where narrow fireboxes on similar Truck wheels (4), diameter............-...2 > ft. 9ins . 
the others have yokes seated on the boxes and engines on the same division have lasted about Trailing wheels (2), diameter.............3ft. 6 ins. 
Tender wheels (8), diameter ................! 2 ins | 
carrying links for inverted springs seated under’ eight years. In the new engine under considera- Driving and trailing wheel centers......... Gast steel. 
si the top bar of the frame; behind the rear driving tion the width is only 3 ft. 5% ins., and in order Truck and tender wheels............-...... Steel tired. 
boxes the links carry a transverse bar in front to give the necessary grate area a length of 
ih of the ashpan, this bar supporting long equaliz- 10 ft. 5% ins. is given. It has been claimed that Journals, driving axles...........-.seseeeus 9 x 12 ins. 
site ing levers whose rear ends are suspended by 9 ft. is the greatest length of grate that can be a oo Driving, 12 ft. 6 ins.; Truck. - 4 rd 
hee links from springs over the truck axle boxes. properly fired without special care (which may Tender, 18 ft. 1 in.: Engine ‘and tender. .99 ft. 11% ins. 
the The main frames are very heavy and have bolts not always be given) on the part of the fire- —Pistance, truck pin to ist driving axle... 7 ft. 9 ins. 
nd pu’ through spacing sleeves between the feet of man, but there is said to be no trouble in this Wheels having blind tires ..............-.005. None. 
as the pedestals; at the cylinder casting there is a respect. There is one firedoor, 18 ins. diameter. Length over all .....-..+++sseeesserereees 70 ft. 6 Ins 
ises sit heavy bar passing behind the cylinder and The firebox is also unusually deep, 6 ft. 6 ins. be truck, 44.950 the 
_ ur the valve chamber, while at the rear there from crown sheet to grate at the front end; the On trailing wheels ........... hicaauet cs .» 34,000 Ibs. 
flat slab carrying the firebox. The purpose of this is to compensate for the narrow Tender, 
and s all forged, however, and is one piece width in order to give ample space for the pS eee 58,000 Ibs 
wa end to end, although plate frames are now mixture and combustion of the furnace gases, 


nUy used for the rear portion in engines 


and this is assisted by a long firebrick arch 


Weight of piston, 160 Ibs.; piston rod.......... 400 Ibs 


7 282 | ENGINEERING NEWS. Vol. LV. x 


TABLE I.—DIMENSIONS OF LARGE LOCOMOTIVES OF THE 4-6-2 TYPE. perintending and inspecting the 
> neces 


‘ Chi. Mil. Union Pacific Chicago 
& 8t. Paul Ry. Ry. & Alton Ry. Erie Ry.* tures and receiving the completed 
Driving wheels 1 in. 6 ft. 5 ins. 6 ft. 8 ins. 6 ft. 2 ins. law provides that the commission sh» 
LONE 30,600 Ibs. 142,000 ibs. OL 
tonal 141, the width, allowable grades, points f, ? 
Cylinders 26 ine. 33 38 ins. 22 x 28 ins. 22% x26ins, Corduroy, drains and turnouts, the 4 
200 Ibs. 200 Ibe. the roadway to which trees must be 
en tenon 346 ft. 9 ft. 6x 9 ft. x 9 ft. for bridges and their dimensions, ana 
16 ft. 6 in. 20 ft. son. 90 tt. construction. Of course, 
Hoat, surt. tubes 8126 sq. ft. 2874 sq. ft. 8848 sq. ft. 3119sq.ft. ™inations can be made only in a gene, 

Ry. Co.’s Shops Baldwin W’ks. Baldwin Loco. W’ks. Am. Loco.Co, Teach them through reports and recom 

In Engineering News This issue. Oct, 6, 1804 of their engineers 

*The Erie R ine i i 
16 Erie Ky. engine is equipped with a Cole superheater having 763 sq. ft. of heating surface. The law also requires that all work s 
by contract and only after 30 days’ : 
Wait, 345 Ibs.; main rod, vision, and as a consequence but few roads of a_ for bids. Members of the commissi., 

...Two, "oteworthy character have been built. That the hibited from having personal interest in 
one sad g0-as-you-please methods of construction have tract for work or materials in conn : 
Cubic contents of ail cylinders. ft, een unfortunate is evidenced by the present mis- 
Cc _, erable condition of a great many of the mountain 

our-bar guides, wrist-pin cast in crosshead. j : 
Connecting rod, length between ee 4 ...9ft. Tins, 70ads of the West, on which apparently no atten- ‘ 
Solid ends. tion has been paid to grade, alinement, cross- 
Runn ng Board b | 
Runnin 
Board | 
{ i 
ENG. News. 
Half Section through Half Section through ! Half Section through 
Cylinders and Truck Center. Crosshead and Guides. Half Rear Elevation. Rear i 1 353 
FIG. 2. CROSS SECTIONS OF PASSENGER LOCOMOTIVE. Fig. 3. Firebox. 
section or drainage, the paramount object seem- the State roads. Payments to contractors are 
orts, steam, ns.; Orts, S ¢ 
Bridges, width, 1% ins.; Eccentrics, throw........ ins. ‘ing to be, frequently, to connect two points by the based upon estimates of work performed and 
Slide valves, style, shortest route, regardless of the differences in certification by the engineer of fulfillment of con- 
Slide v t e lap I at 
win,  @levation, It should therefore be of interest to tract. On contracts for over $2,000 partial pay- ex 
ft. the readers of Engineering News to know that ments may be made on monthly estimates by the 

5 ft. 10%ins. the State of Idaho has inaugurated a system of engineer in charge, 33% of the amount of each 
Dome, diameter .......s+sseesseseeees ..2ft. Tins. mountain road building based on sound prin- estimate being withheld pending acceptance of 
— ae plates, %, %-in.; smokebox y-in. ciples and planned along systematic lines. The work. 

Horizontal seams ........ -Sextuple riveted. mumerous and increasing demands upon the The present commission consists of Governor 
Circumferential seams .......... ---Double riveted. J egislature for State aid 

Butt joints; Rivets, diameter 1% ins. | 

Height, rail to center line..........sessessseees 9ft Sins. in building roads for the > 
Smokebox, length (including extension)....7ft. 3ins. qevelopment of the mines ae 
Spark arresting device...... Deflector and wire netting. : 
Working steam pressure ......... geesvest tas aoe Ibs. and the popular senti- 

FIREBOX.—Type ......seseceseces arrow, radial-stay. ment in regard to such 
Length inside, 10 ft. 5% ins.; width inside.3 ft. 5% ins. i . Netting ; No.12 
Depth at front, 6 ft. 6 ins.; depth at back.5 ft. 104ins. assistance finally crystal- Steet Wire : fr 
side : lized in a measure author- Mesh 3%3" ar 

ckness, crown plate, n.; tu plate...... -in. 
Radial, 1-in. izing a bond issue and a 
Fire-brick arch. tubes. special tax to provide 1 
Water spaces, width at front, 0 ns.; a Pa 
back, 8% to 6% ins.; at 3%ins. funds and the organiza- 
Mameter, Outside 
Length over tube plates...........c.sesseeees "116 ft. 6 ion. administer the funds. 

SURFAC AND AREA: It thus came about that 
Heating surface, tubes (interior area 36. sq. ft. : 
Heating surface, firebox ..........+5005 245.60 sq. ft. the session of 1905 : 
Heating surface, total sq. created the Idaho Inter- 
Grate ATOR sq. ft. Tr 
Ratio of total heating surface to grate mountain Wagon Road 

1 to 94.35 Commission and author- W 
Ratio of interior tube area to firebox e 
1to 12.77 ized the issuance ar 
Total heat. surface to 2 cu. tt. evi. vol. -- 270.58 sq.ft. to the amount of $50,000, 
Firebox heat. surf. to 1 cu. ft. of cyl. vol.. .65 sq. ft. 1 
Tube heat. surface to 1 cu. ft. of cyl. vol. .250.88 sq. ft. the funds from the sale ~ 
Grate area to 1 cu. ft. of cyl. vol......... 2.86 sq.ft. Of the bonds to be used 6 
MISCELLANEOUS: 
Exhaust nozzle, distance below center line tn the construction of 
2% ins. System of wagon roads 
Smokestack, diameter at top and base... 1ft. 6 ins. and trails designed to 
Smokestack, height above smokebox...... 2 ft. 6% ins. : 
Smokestack, height above rail........... 15ft.0 ins. make the developed and 
lapacity Of ons. 
Total tractive force with effective pressure tions of the State reason- 
equal to 85% of boiler pressure............. 32,475 ably accessible. It is 
struction of these roads 
MOUNTAIN ROAD CONSTRUCTION IN IDAHO. Wil 
n dustries which have been 
By E. B. Darlington. discouraged from lack of FIG. 4. SMOKEBOX 
The literature of mountain wagon road con- transportation facilities, rae ; ; 

struction is exceedingly meager. One reason for besides enabling many mines which have been Frank R. Gooding, State Senator M. © = es 

this is no doubt the fact that it has been too dormant for want of proper equipment to ship in and Mr. Joseph W. Wheeler, all gent! 7 

often the practice in this country to build such improved machinery and send out ore or concen-_ large affairs and progressive ideas. A | un ps 

highways without engineering advice or super- trates. careful investigation and economy was ed i 


°Engineer Idaho Intermountain Wagon Road Commis- The commission is authorized to employ engi- at the outset, and the precedent of requ z 
sion, Boise, Idaho. neers for locating proposed roads, designing, su- communities asking fdr new roads to 2°" * 
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h the State was established. 
closely adhered to and has 
esult has been the placing in 
mmission of just double the 
i by the State, 1. e, roads 
construction are thus gu‘r- 


ature’s appropriation of $5),- 
this policy has also been 
ine 


33 "Spring Centers 


St. Joe divide, and a pack trail 10% miles long 
from Cedar Creek to the St. Joe River, in the 
Coeur d'Alene country. The contract price was 
$4,350. Another road in the same region, from 
Wallace north to Prichard Creek, 14 miles, will 
require $8,000. A road seven miles in length 
along the north bank of the Payette River and 
a 50-ft. trestle bridge across Squaw Creek has 


: 
1 
528" Length of Journal 


Sectional Front Elevation. 


< Lengtn of Pedestal Casting 


Sectional Plan. 


-poarent in limiting the propositions requiring 
‘ion to those for which there is a pro- 
i and legitimate demand. 
tive has the commission been during 1905 
ready $43,000 of the State fund and a cor- 
ling sum furnished by the community in- 
has been applied to construction work or 
rved upon contracts, and it is expected that 
maining $14,000 now available will be called 
y in the coming year. 
s dering the high cost of labor and materials 
mountainous districts, it will be realized 
1 resumé of the propositions completed or 
way that a guod deal has been accom- 
pushed with the money at hand. 
he longest road contracted for will extend 
nt near Warren to Big Creek, tapping 
inder Mountain country. The lengih of 
route is about 35 miles. Whiteway & Hicks, 
Byse, have the contract for this road, which 
st $22,000. A wooden bridge across Salmon 
River. on this road, was let for $3,200 additional. 
The engineer in charge is Mr. Charles Luck, of 
Weiser. The work will probably be completed 


mn 


exar a 


mportant road, which is well under 
ws the Boise River fram Twin Springs 
Ps ; \Uanta, a distance of 44 miles. Storey & 
f f Boise, have the contract for 27 miles of 
«4, which ineludes two wooden truss 
; ress Boise River. The contract price 
| ‘4 Private interests have undertaken to 
asir the remainder. The writer is engineer- 
This road will furnish a winter out- 
nes at Atl-nta, where great bodies 
rade ore await treatment by modern 
ae present the camp is accessible 
a0 ‘ut hve months in the year. 
road i. ten miles long is being built into 
intain country at a cost of $7,000, 
expended on a mountiin road 
ewis ap “ty. The construction of a four- 
* cost $1,798, crossing the summit of 
war River Mountains, in the southeastern 
: ‘e, has been undertaken by Kuns 


the of Parig 


a 


he r 


Wa lace, have taken the con- 
, road 2% miles long across the 


Sectional Side Elevation. 
Outside ~, 
Center of Frame 
> EN6. NEWS. 


Detail of Guide Arrangement. 


FIG. 5. ARRANGEMENT OF TRAILING 
AXLE WITH LATERAL PLAY; C., M. 
& $f. P..RY. 


been completed at a cost of $3,700. E. E. Stan- 
ley was the contractor and Elmer Forshay was 
engineer-in-charge. 

Other propositions are under consideration, and 
further examinations will be made when the 
snow goes off in the spring. 

From the prices per mile above quoted it will 
be seen that nothing elaborate in the way of 
roadmaking can be accomplished. In fact, only a 
shelf in the sidehills and rocky canyons, suffi- 
ciently wide to support traffic, is possible. No 
surfacing, other than trimming up the natural 
materials in place, can be done, and only the 
simplest means of drainage and weather protec- 
tion can be considered. 

The policy of the commission is to open the way 
for development as quickly and cheaply as possi- 
ble by routes that can be traveled over with rea- 
sonable ease and security, depending upon the 
stimulation to the mining and other industries to 
warrant future improvement. 

It is then the problem of the engineer to so 
design and locate the road as to immediately 
make travel and freight transportation reason- 
ably easy and safe, with an eye at the same time 
on the possibilities for future improvement. 
Freighting in the mountains is most often done by 
six-horse teams and trail wagons, and it is cus- 
tomary to haul from 5,000 to 7,000 Ibs. on the two 
wagons. By dropping the trail wagon at the foot 
of a hill, proceeding to the top with one and re- 
turning after the other, it is possible to surmount 
pretty heavy grades. Descent is often made with 
the assistance of rough locks, which, however, 
cause serious damage to the roadbed, and de- 
pendence upon such means is, of course, dan- 
gerous. 

It may therefore be stated that the limiting 
grade must be one which heavy wagons can de- 
scend with tolerable safety. It has been found 
that a 12% grade is about the maximum for any 
considerable distance, though this can be ex- 
ceeded slightly on short pitches without much 
dang?r. It is rarely necessary, however, to stake 
a grade so steep as 12%, and only when very 
expensive grading can be avoided is it excusable 
to exceed that slope for even a short distance. 


The Idaho specifications for single track roads 


call for a roadbed at least S ft. wide, this width to 
be increased to 10 ft. on curves of 75 to 100 ft. 
radius and to 12 ft. on curves of less than 75 ft 
radius. No curve than 25 ft. radius is 
allowable. Turnouts 50 ft. long and 12 ft. wide 


of less 


must be provided within sight of each other, if 
practicable, or at least on an average of every 
half mile. 

To facilitate drainage, the writer prefers to 


have the road on cross-section slope slightly to- 
ward the inner bank, and crossways or culverts 
at intervals should carry the drainage away from 
the road. 

It is further specified that all running streams 
shall be bridged, all dry drainage channels pro- 
vided with culverts and swampy places cordu- 
royed. Bridges, culverts, corduroy and cribbing 
shall have a secure supported width of at least 12 
i Wherever springs are crossed, drainage 
ditches shall be cut along the upper side of the 
road and discharged by culverts under the road 
(Where lumber was difficult to obtain, the writer 
has made very satisfactory culverts with flat 
stones.) The approaches to all bridges and sharp 
curves shall be level for at least 2O ft., so that 
the wheel horses can handle the load while the 
leaders are turning. Cribbing shall be of sound, 
straight logs not less than 8 ins. in diameter at 
the small ends, and shall be laid so as to break 


joints. Dry rock walls must have a batter of at 
least 1 to 4. 
It is usual to specify that all trees, stumps, 


brush and projecting rocks shall be removed from 
the roadbed, and that all trees, underbrush and 
overhanging limbs within 10 ft. of the center of 
the roadbed, and all dead and leaning trees liable 
to fall on the road, shall be cut and removed. In 
rock cuts there should be a covering of earth, sand 
or gravel sufficient to make a smooth roadway. 

Future improvements will be largely in the 
form of widening and surfacing the roadbed, and 
a few grades may be cut down, though the latter 
feature undoubtedly has been the one most care- 
fully studied in locating the Idaho roads, 


THE DESIGN OF YARDS FOR CLASSIFYING FREIGHT 
CARS. 


By W. A. MacCart.® 


On practically all railways the greater portion 
of the equipment and the larger number of 
the employees are engaged in the various duties 
involved in the transportation of freight. The 
larger part of the revenue is usually also derived 
from freight. Any improvement that can be 
made in the conduct of the freight business should 
therefore be to the benefit of the revenue. 

The great desideratum in freight transportation 
is that after freight is ready for shipment it should 
be kept moving toward its destination with as few 
delays or stoppages as possible. 3ut whenever, 
for the purpose of reclassifying or other reasons, 
a cessation in the movement is made and a yard 
of more or less capacity becomes a necessity, it is 
desirable (in order to avoid the maintenance of 
separate organizations, decrease the damage to 
cars and lading, minimize the delays incident to 
stoppage in yards and reduce the cost of opera- 
tion) to have one large yard, rather than several 
small ones at scattered locations. There would 
also be less cost involved in the construction of 
one large yard. 

It has been shown from records that while a car 
in transit moves with °n average speed of ten 
miles per hour, when t’.e time detained in yards 
is added this speed is reduced to four miles per 
hour; and one trunk line is devoting considerable 
energy to have its freight trains show an average 
movement of seven miles per hour. 

It is the purpose of this article to invite atten- 
tion to some of the plans and methods of yard 
operation now in use and the efforts that are be- 
ing made to develop some method to minimize 
this delay to freight traffic. 

Until comparatively recent years yards were 
not designed with any particular method of opera- 
tion in view, but were simply a series of parallel 
tracks of more or less length, on which to place 
cars in order to clear the main tracks and inci- 
dentally provide for such necessities as inspection, 


*Asst. to Prin. Asst. Engineer P. R. R., Williamsport, 
Pa. 
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changing motive power, crews, etc. The process 
of classification was not considered to the extent 
that is given to it to-day. That the subject is a 
live one is evidenced by the plans that have been 
prepared for many different localities and illus- 
trated from time to time in the different engineer- 
ing and railroad journals, showing the thought 
that is being given to the effort to improve this 
portion of the traffic problem. 

The yard of to-day should be considered in the 
light of a machine, and one which, like all me- 
chanical devices, is intended to expedite or in- 
crease the measure of work done. Having this 
idea in mind, we will be alert to adopt such 
methods and features as will be shown to give 
good results and discard such others as do not; 
but it is difficult at times to eradicate the idea 
that a yard is a place for car storage purposes. 

The location of a yard in reference to its being 
the best for the future development of traffic and 
the acquirement in the beginning of sufficient 
property to admit of further expansion when 
needed are also matters that have not been given 
the consideration they merited, due probably to 
the necessity for economy, and, in some measure, 
to the fact that present requirements far exceed 
the most sanguine ideas of capacity, and to 
changes which could not well be foreseen in the 
manner of performing the work. 

As to the error of acquiring in the beginning 
too little property, it is well to remember that 
land in the vicinity of a railroad operation of any 
magnitude rarely depreciates, except for dwelling 
purposes. It is only necessary to observe the 
surroundings of almost any railroad yard or ter- 
minal to note how they are so closely encroached 
upon by industries, etc., that the acquirement later 
of additional ground is usually only possible at a 
greatly increased cost. 

The writer is aware of an instance occurring 
within a year where, in acquiring property for a 
new yard, in order to encroach as little as possi- 
ble on some land which, in addition to being high- 
priced, was also encumbered by local restrictions, 
it was by those interested deemed best to put an 
angle in a piece of track instead of making it a 
continuous tangent. Before thé grading was half 
completed it developed that some additions to the 
plan which were desired could have been made 
with a much less cramped layout than had to be 
adopted if ample ground had been purchased at 
the beginning and the track referred to had been 
made straight. 

The number of tracks and size of yards have 
been increased from time to time only after 
urgent appeals by the yardmaster that there was 
no place to put trains could no longer be resisted. 
These additions were made, however, without any 
definite plan, and the result is that yards have 
grown into a great collection of tracks without 
order or system, and in many instances covering 
more territory and containing a greater aggre- 
gate length of tracks than would be required if 
they were properly disposed. 

There are many yards in operation to-day where 
considerable increase in their capacity for doing 
the work and an economy in its cost would be 
obtained if a thorough study of the requirements 
and situation were made and a revision of the 
plan made accordingly. 

This can best be done by a conference of the 
operating department with an engineer who is 
familiar with what can be done with tracks and 
connections, and who at the same time has some 
knowledge of or can readily grasp the transporta- 
tion problems, and can plan to meet them. By 
this method may be remedied many of the defects 
that have been caused by a lack of co-operation 
between the operating and construction depart- 
ments. 

The rapid increase in freight traffic during the 
past few years, with its periods of congestion 
amounting at times almost to a suspension of busi- 
ness, has forced our traffic officers to diligent 
study in an effort to solve this transportation 
problem of how to move freight in the shortest 
time in such condition as to require little or no 
handling at its destination and at a minimum of 
cost. The solution of this problem involves pri- 
marily the classification of freight; and, corre- 
sponding to the growth of transportation and the 


need for transportation economy, the amount and 
complexity of the required classification work has 
grown and developed. The development of classi- 
fication, and the variety of the conditions which 
it has been called upon to meet, have resulted in 
the evolution and trial of the many types of 
existing classification yards. 

Although several large yards have recently been 
built wholly to one side of the main tracks, I 
believe it to be the general opinion that the better 
location for a yard with reference to the main 
tracks is between them, as affording the greatest 
simplicity in connections and details where trains 
leave and enter main tracks. With the main 
tracks on the extreme outside also, they are least 
likely to be affected by any wreck or other trouble 
which may occur in the yard, and are not likely 
to be occupied by any yard work. The main 
tracks should be far enough apart to permit of 
future expansion of the yard. 

In determining what amount expended in 
changes and improvements in a yard layout would 
be justified, the items to be considered are (1) to 
what extent would the movement of traffic be 
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Fig. 1. Sketch Showing Different Arrangements of 
Switches Leading to Classification Tracks, 
Showing Comparative Distances to Last Switch 
in Each Diagram From a Corresponding Initial 
Point. 


increased in either volume or promptness, and 
(2) what saving in cost of operation would result? 
For instance, during January, 1904, on one of the 
Eastern railroads, the repairs, fuel, stores, other 
supplies, engineers’ and firemen’s wages and 
roundhousemen’s wages, amounted to 32.6 cts. per 
mile; the allowance for a locomotive in switching 
service being 6 miles per hour, or 144 miles per 
day, or a total of $46.94. Allowing 313 working 
days per annum, this would amount to $14,692.22 
for the year, or the interest at 5% on $293,845, 
which is the expenditure that would be war- 
ranted in making any changes that would dispense 
with the use of one shifting engine. 

As previously mentioned, the proper location of 
the yard in reference to the work to be done and 
its future increase, with the idea of concentrating 
the classification at one point so far as possible, 
has not in the past been given consideration; and 
another phase of the situation we are confronted 
with is, Would it not be better to abandon some 
of the yards we now have and build one on a new 
site and rearrange the freight runs to it? 

An example of this concentration of operation 
is to be found at Chicago in the yard of the 
Chicago Terminal Transfer R. R. Co.,* wherein, 
under one organization and at one place, it is 
proposed to conduct the classifying and inter- 
change of freight between all the railroads that 
now requires each of them to maintain a separate 
organization. 

The classification of freight has been performed 
by practically three methods of shifting or varia- 


*Eng. News, Vol. Jan.-June, 1902, p. 12. . 


tions of them, viz.: “push and pul 

“gravity.” Which is the best ¢.- Mss, 
location (based on economy of pea 
only be determined from a fu]! «: Be 
edge of the situation, including ig: 


work to be done and the prob 
crease, the facilities available, a; 
and cost of improving or increas): 

Mr. C. L. Bardo, in his arti 
December, 1903, to the New York 
on “The Design and Operation 
Tidewater Terminals,” gave the ra: 
of the various methods of shift} 
mentioned above as 25%, 40° and 
wage expense as 240%, 250% a 
being the base), showing a large » 
of the gravity method; but, as a) 
are not stated, it is possible th. 
might be susceptible of variation jf : 
were changed or improved. 

A cardinal feature in yard consi 
be that no backward movement 
that can possibly be avoided, but ernant 
should be in the direction of the tran ae ace 
method of shifting named, viz.: “py 
is in violation of this principle 
method, “poling,” also violates this | 
to a lesser degree, as only the engi 
makes the reverse movement. Thi 
by “gravity,” is in accord with the princip\ 

A purely gravity method of classi! 
one in use at Edge Hill, near Liverp) 
where the cars are delivered into a ce 
yard at the head of a grade, the brakes set 
them and the road engine released, after wh 
the successive operations of classifying and » 
ing up into trains are done by allowing the cars 
to drift down grade and dispensing with motive 
power altogether, an engine not being attached 
again until the train is made up in the departure 
yard. This yard, the construction of which was 
begun in 1873, and which was illustrated and de- 
scribed in Engineering News of May 331, 1S 
has a siding capacity for 6,800 cars, the cars 
being 15% ft. long, with a capacity of 7 tons 

The average number of cars passing through 
this yard in 24 hours is stated to be 2,200, of 
which 320 were empties; while 2,928 cars, or 12 
per hour, is given as the maximum number 
passed, and it is said no increase in the facilities 
has been found necessary since 1882. The aver- 
age of 122 cars per hour given above is simply 
dividing the number of cars moved by 24 hours 


a 


and does not represent the maximum actually 
moved in one hour, for it is stated the greater 
portion of this work is done between the hours 
of 4 p. m. and 1 a. m., a period of but nine hours 

I do not consider that the maximum ecapuacity in 
cars moved per hour over the “hump” has ever 


been determined, because of the number of con- 
ditions against doing so. I have seen cars put 
over a hump at the rate of eight per minute, or 
480 per hour, until the force of “car droppers” or 
“riders’’ was exhausted, when the movement 
necessarily ceased until their return from the 
classification tracks. Manifestly, it is fair to pre- 
sume that, with a sufficiently large force of “car 
droppers” at hand, approximately this movemen! 
could have been kept up indefinitely, except in 
case of cars being wrecked or stalled on ladders 
or from a lack of cars. 

During one hour’s observation at Harrisburg 


there were passed over the westboun! (empty 
car) hump, with no extra effort or aliempt # 
exhibition, 135 cars in 72 cuts. This was on 4 
rainy March day, and included the delays incl- 
dent to return of droppers from riding «irs mov- 


ing stalled cars, etc. 
The “hump method” (as it has generally been 


termed) of classifying is generally supposed 
have been first applied in 1876, at Spo’) rf. Ger 
many (see Camp’s ‘Notes on Track’). | Honey 
Pot yard (near Nanticoke, Pa.) of the Pennsy» 
vania R. R. Co. is believed to be the © rst place 
in this country at which this princ!! vas ap- 


plied. This was built about April, hes 


been in successful operation ever since >° traffic 
being almost entirely anthracite coa! 

There can be no standard plan ma’> °)° yard 
purposes, for the reason that every - on is 4 
problem in itself, @ue to the rround: 
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4 amount of traffic of which 
»e had; the length of trains 
- jn each direction; the num- 
classifications required; the 
- yariation in all of these items 
unt of property that is or can 
whether traffic is all “slow 
n of it fast freight; to what 
ngine repairs will be made; 
plant and “L, C. L.” transfer 
juded, and if storage is to be 

| for order” cars. 
are features, which will be en- 
| proceed, to which the greatest 
iid be given, and, profiting by 
past, make first a plan liberal in 
cure requirements, following this 
ving the immediate requirements, 
.e lines of the final plan, so as to 
minimum of changes when exten- 
This is the method followed by 


einige a R. R. Co., which has probably 
ei more this line of work than any other 
railway company. To do this, it is necessary to 
jetermine the greatest amount of work that can 


he done at the governing point (usually the throat 
receiving and classifying yards), 
whieh the balance of the plan must 


between the 
ind to meet 
e made. 

Here I would call attention to the fact that 
vhen classifications are made in both directions 
i: is desirable to have these throats separated 


aterally in order that an accident on one may 
: interfere with the operation in the other 
rection. This is mentioned because of having 


and a sufficient number of tracks would need to 
be provided for the delays incident to this, The 
yardmaster should be advised in advance of the 
arrival of trains, so that he can prepare for their 
prompt inspection and marking for classification. 
In addition to the inspection, some lines provide 
for very light repairs being made on the receiv- 
ing tracks (instead of classifying and moving 
“bad order” cars to repair tracks), with the idea 
that the delay in movement is not materially in- 
creased. 

The number and length of receiving tracks hav- 
ing been determined upon, the next feature to 
require attention is the classification tracks, and 
the consideration of these will be based on the 
presumption that the “hump” method will be 
used. 

When the classifications are so numerous as to 
require a large number of tracks, the problem is 
then to arrange or group the switches so that the 
distance between the hump and the most remote 
switch is reduced to a minimum. There are vari- 
ous reasons for this, one being that the length 
between extremes of classifying tracks need not 
be so great; another being that the heavier grade 
required through the switches need not be so long 
and consequently the hump not so high, which is 
a consideration, particularly if it has to be made 
by an artificial fill; and, again, the switches be- 
ing closer together, can, if moved from a tower 
by any mechanical means, be better observed by 
the leverman or operator, and therefore more 
quickly moved, or, if thrown by hand, can be 
operated by fewer switchmen. 

A number of plans have been prepared for this 


because it will be liable to involve the questions 
of overtime and performing a different class of 
work from that for which they are employed. 

(3) The from making up 
trains on the classification tracks when cars are 
being sent into them from the opposite end. 

(4) Fewer car droppers are required, because 
of their quicker return to the hump, due to short 
tracks, and a consequent less delay in the opera- 
tion. 


element of danger 


(>) The yard crews should be used in making 
up trains on advance tracks at such times as 
ears are not on hand for classifying. 

(6) The road crew need not be called until the 
making up of a train is assured, thus saving 
overtime. 

(7) Less financial outlay and future mainte- 
nance, as there will generally be less graduation 
and track required, as the tracks require a grade 
for almost their entire length to insure against 
ears stalling. 

(S) A lower elevation of hump would be re- 
quired to insure cars moving the entire length of 
tracks, and consequently less cost for construc- 
tion. 

GRADES.—The question as to the rates and 
lengths of grades to be used from the hump Into 
and through the classification tracks Is one upon 
which there is considerable difference of opinion. 

The following are some of the factors which 
have to be considered, and frequently an average 
for them must be adopted: 

Character of traffic. 

Influence of the weather. 

Direction of the prevailing winds. 
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FIG. 2. COMPARATIVE PROFILES OF HUMPS. 
(Grades Given in Per Cent.) 


“H” shows original location of hvmp, and because of being too far from switches, a new one was constructed at location marked ‘‘Hump"’ and the —0.4% grade later 


seen some plans in which the hump tracks have 
been placed as closely together latérally as pos- 
Side, 

In fixing the standing room or length of tracks 
in the various portions of the yard, due regard 
must be given to the possibility of increase in 
length of trains due to grade revisions or an in- 
crease in the tonnage capacity of the motive 
power, or to a decrease in their length due to the 
ise of larger capacity cars. It is generally advo- 
ated that the length of tracks in the receiving 
yard should be such as to accommodate the 
maximum train passing over the road. To the 
writer's mind, this does not necessarily apply to 
| the tracks in such a yard, as in practice 
‘rafie is generally handled in long slow trains 
‘nd short fast trains, which would permit of a 
Variation, 

There is another point that must not be lost 
‘ight of in these tracks where the “hump” method 
‘ switching is used. In providing a “hump” it 
‘Sometimes happens that the rate of grade imme- 
Hately approaching the “hump” may be such an 
‘verse one that the longest train could not be 
P ished over it by the engine assigned to the work. 
Such a case a system of crossovers should be 
provided at the center of the length of the re- 
“ving yard to provide access by the pusher 
“gine to a portion of the train at a time. 

of these tracks will depend on 
a umstances, such as, for instance, 
a ‘he trains arrive in convoys or their 
Is distributed throughout the entire day; 


The number 


Various cir: 


~ : the gre ‘‘er portion of the classifying is to 
mem Cavilght, storage for those trains ar- 
i et would have to be provided for; 
Lecessary to take care of an accu- 
ee s because of delay in traffic due 
Wrecks, 
The nat, 
place for inspecting and marking 
Cars for 


sifying is on the receiving tracks, 


extended to that point. 


purpose, as illustrated in Fig. 1, and there are 
objections to be found with all of them; but a 
study of them will show the respective merits 
and defects, and we can select the one which, in 
our opinion, will best suit our ideas or serve the 
purpose. In Fig. 1 the same number of tracks is 
used in each instance to show the comparative 
distance from the hump to the last switch. 

An objection to all of the plans, excepting No. 1, 
is that all of the tracks are not straight from 
end to end, thus making more difficult the passing 
of signals when making up trains or moving cars 
from the yard. In case of tracks being added, the 
ladder shown in No. 1 also lends itself more 
readily to extension without tearing out the exist- 
ing switches, but has the disadvantage that each 
added switch is further from the tower. 

The particular advantages in plan No. 2 are that 
the switches adjoin and that the central ladder 
tracks are the high ones, thus throwing the 
drainage to the outside of the yard. 

The merits of plan No. 5 are the minimum 
distance from hump to farthest switch and the 
grouping of the switches, combined with the 
maximum number of tracks which are straight 
throughout their length. 

As to the respective merits of classification 
tracks all of a full train length, or of short classi- 
fication tracks with a requisite number of ad- 
vance or starting tracks upon which a full length 
train can be made up, there will probably con- 
tinue to be a disagreement, due possibly to some- 
what different methods followed by yardmasters 
in handling the movement. - 

The writer considers the method of using ad- 
vance tracks and short classification tracks the 
better, for several reasons, viz.: 

(1) It is not likely any classification will be held 
for the accumulation of a train length. 

(2) The road crew should not be used to make 
up a train from the different classification tracks, 


Condition of the tracks. 

Kind and condition of cars. 

Number of cars usually in a ‘“‘cut” or draft. 

Weighing of cars, 

Considering these in order, it should be known 
if the movement is to be entirely empty cars or 
loaded, or composed of both, and also if lading is 
uniform in character (as coal or ore) or miscel- 
laneous, as a grade that will permit the handling 
of loaded cars will not suffice for a prompt move- 
ment of empty cars, and, of course, the establish- 
ment of a grade that will accommodate both 
loaded and empty cars is much more difficult. 

THE INFLUENCE OF THE SEASONS.—The 
difference between summer and winter is a very 
large factor in the ease with which cars will run, 
particularly the extremes of temperature some- 
times reached in the winter, chilling the lubri- 
cants and causing everything to run hard, espe- 
cially if the train is not handled soon after its 
arrival and is permitted to “freeze up,” as it is 
sometimes termed. Experiments show the in- 
ternal resistance of freight trains to be 1% to 2 
times greater in winter than in summer, due 
largely to the difference in journal friction at low 
and high temperatures. 

The prevailing direction of the wind should be 
considered, as it also has an effect, especially on 
empty box cars. The condition of the tracks as 
to line and surface (particularly through the 
ladder tracks, where the resistance of switches, 
frogs and guard rails is encountered) should be 
watched, as tracks in good order will require a 
less rate of grade than rough tracks. The class 
and condition of the cars themselves is such that 
a specific grade would not serve for them all; 
cars that have just come from the repair tracks, 
for instance, are usually “hard running.” The 


average number of cars in the “cuts” or “drafts” 
must be considered, for while those of one or two 
cars each may leave the hump very rapidly, those 
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of five, eight, ten or more cars will be very much 
retarded because of the front cars being held 
back by those in the rear, unless a very long and 
heavy initial grade is used. 

The weighing of the cars in connection with 
their classification requires the introduction of a 
rate of grade over the scales that will give a 
speed not prohibitive to weighing. In this con- 
nection it would be well to note that unless the 
“to be weighed” cars are in the majority the 
straight track should be the “dead rail’ one and 
the scales be located on the turnout. 

To illustrate the difference in opinion as to 
rate of grade required, there is given in Fig. 2 a 
comparative illustration of two humps on the 
same railroad system, in which the traffic pass- 
ing over them was the same, viz.: empty cars, 
principally gondolas of all classes and capacities. 

Observations were made at each of the humps, 
with the following results: For the total time 
consumed the number of cars passing over “A” 
was 1.4 times that at “B,” and when a short-time 
observation was made, which did not include any 
delays or stoppage in the movement whatever, 
the rate obtained at “A’’ was as much as 2.4 
times that at “B.” It will be noticed that the 
rate of grade of profile “A’’ is greater than at 
“B,” and it must also be known that when these 
data were taken the weather at “A” was rainy, 
with a temperature of 40° above, and wind favor- 
able to the movement, while at “B” it was clear, 
with a temperature of 21° above, and a strong 
adverse wind. It is not at all the intention to 
give the above results as final, for the reason that 
the observations were not of sufficient length, 
but merely to show that the various factors exer- 
cised an influence on the results obtained. 

The manner of operating the switches into the 
classification tracks varies. At some places it is 
done by electro-pneumatic machine located in the 
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ADVANCE TRACKS.—As previously stated, the 
use of advance or starting tracks, while allowing 
shorter classification tracks to be used, will in- 
crease the extreme length of the yard; but it is 
questionable if the money saved by their use in 
permitting trains to be air tested and made ready 
before crews are called will not warrant their 
cost. 

TRACK SCALES.—While the track scales have 
been mentioned previously in connection with the 
grades on the hump, their location is a feature 
upon which there is disagreement. If located on 
the hump, in order that the speed over the scales 
shall not be too great, a rate of grade is intro- 
duced that has a retarding effect as well on all 
the cars not weighed. Some plans have been pre- 
pared in which the scale is not placed on the 
hump grade, but the cars are classified to a 
“scale track,” and after weighing returned tothe 
receiving yard to be classified as to destination, 
etc. It is a question as to which method causes 
the most detention, and its answer would prob- 
ably depend upon the percentage of cars to be 
weighed. 

The location of cabin or caboose tracks should 
be such that when the cabins are cut from the 
incoming trains they would reach the storage 
tracks ready to be dropped in their proper order 
behind a leaving train. 

If an L. C. L. transfer shed and a re-icing plant 
are required, the problem is still further added to, 
for they must be made readily accessible from 
the classifying and other tracks in both direc- 
tions. 

For the general lighting of the yard a layout 
could be made and the proper spacing left be- 
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Providing for car repairs also ce» 
as elsewhere stated, very light re; 
times be arranged for on the ' 
but for heavier repairs they are . 
are termed “cripple” or “hospital! 
paired there or further moved jn: 
pair yard. It sometimes occurs 
centage of cars requiring repairs js 
direction than in the other, and in 
the repair tracks should be loca: 
accessible to the larger percentage 
cars can, with a minimum amoun: 
pass from the cripple classificatio: 
repair yard, and after the repairs 
be returned to the receiving tr 
proper classification. 

It must be determined whether 
necessary for these repairs sha!! 
already prepared from some othe: 
largely or entirely prepared in 
erected. Shops must be adapted to ex; 
departments, so that, when the yard 
is developed to its maximum capacit 
ures may not be cramped and inyo 
changes to secure sufficient room. 

Plans have been prepared with se), 
facilities and car repair tracks at eich 
yard to care for the traffic in opposite dire 
While this undoubtedly made these fect), 
accessible, unless the amount of traffic w. 
large, the duplication of buildings ani 
crease and separation of forces needed 
them would not be warranted; and 
one of the fixed charges per car, which is 
or less, in proportion to the traffic, the « 
be to keep it at a minimum. 
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FIG. 3. PLAN OF ENGINE FACILITIES AT TERMINALS. 


second floor of a tower near the hump, from 
which point the operator or his assistant can see 
both the marking on the cars indicating the track 
to which they are destined and also the position 
of the switches. The latter, or the moment when 
the car has passed the frog point, is sometimes 
electrically indicated at the operator's table. 

At other places the switches are manually 
operated, those nearest the hump, to the number 
of ten or twelve, being pipe connected and oper- 
ated by levers (as in an interlocking machine, 
but with the interlocking omitted) in the second 
story of a tower; the more distant switches on 
the ladders being pipe connected and the levers 
grouped and operated by a switchman on the 
ground. Both involve a method for indicating to 
the various switchmen the destination of the car, 
or “eut,” as it is usually termed. 

A common method is to mark the cars to show 
where they go, the first “cut” usually bearing at 
its front end its own destination and at the rear 
end that of the next following cut. All succeed- 
ing cuts are then marked to show the destination 
of the following cut. This system of marking, 
however,_is only applicable for daylight, and dif- 
ferent schemes are resorted to for night switch- 
ing, a code of signals generally being devised and 
understood by the trainmen themselves, who 
become very expert in this matter. These methods, 
of course, vary with different localities. 

When a train is started for classifying, the 
operator or leverman is usually furnished with a 
slip showing the number of “cuts,” the number 
of cars in each cut and track to which destined. 
The operator also is provided with some means of 
controlling the engine pushing the train over the 
hump, so that it may be stopped or started, as 
emergencies arise. At some places this is done by 
a large air whistle at the tower from which the 
switches are operated. At times of storm or 
where fogs prevail a series of semaphores could 
be spaced at intervals along the receiving tracks 
in such a manner as to be readily seen from the 
engine pushing the train. 


tween tracks for the poles so that they will not 
be a menace to life. Where electricity is avail- 
able a trolley car (instead of a locomotive and 
car) for returning the car riders from the classi- 
fication tracks to the hump would probably be 
more economical. 

TURNING OF ENGINES AND SHOP FACILI- 

TIES, INCLUDING CAR REPAIRS. 

The facilities for the inspecting, cleaning and 
coaling of engines and for the repairs of “crippled 
cars” will need careful study. A poor location of 
the facilities or a bad arrangement of tracks, 
with crossing and conflicting movements, making 
it difficult for an arriving engine to reach the 
inspection and ash pits and coaling wharf, also 
“turning,”’ as it is commonly called, is frequently 
a cause of delay in prompt movement of trains. 

Not only the access to these facilities from the 
receiving tracks, but their location with respect 
to each other should be well considered, so that 
the movements may be as quick and direct as 
possible to inspection and ash pits, coaling wharf, 
turntable, etc., and thence to the departure tracks 
or the engine storage yard, ready for a call for 
power. In this connection a turntable inde- 
pendent of the one at the roundhouse is a valu- 
able addition. 

Recent practice seems to be on the lines of pro- 
viding an engine-house or roundhouse only for en- 
gines needing repairs, the necessity for these re- 
pairs being determined at the inspection pit, and, 
if needed, advice of their nature is at once fur- 
nished to the roundhouse, so that by the time the 
engine has been cleaned and coaled preparations 
for its location in the roundhouse have been 
made. 

The amount of repairs that will be made to the 
power must also be considered, and space allotted 
for the necessary shop buildings, not only for the 
existing traffic, but for a prospective increase, 
and storage room for supply coal and ashes must 
not be forgotten. 

Fig. 3 shows the layout of this portion of a 
recently designed yard. 


Yardmaster’s offices, bunk rooms and other 
buildings necessary to the operation of the yard 
must be considered and their location fixed » 
that they will be readily accessible and not inter- 
fere with the expansion of the general layout 

Last, but not least, a “thoroughfare,” or run- 
ning track, throughout the entire yard should be 
provided, so that movements can be readily made 
at any and all times between all parts of the 
yard. It is desirable that this track should be 
run in one direction only, or else be made 4 
double track; if a single track is used, passing 
points should be provided at suitable locations. 

By having a water supply in the vicinity of the 
hump for the use of the yard engines, the delay 
necessary for running to the engine facilities can 
be avoided, except at such times as the engines 
required cleaning or coaling, and even these feat- 
ures could be provided near the hump if war- 
ranted. 

If night work is to be done, an electric lighting 
system is a very necessary adjunct, and the dif 
ferent portions of the layout should be c ynnected 
by telephone to the yardmaster’s office 

It will readily be seen, therefore, that the sub- 
ject is by no means a small one, because every 
proposition requires an analysis and treatment 
of its own, as the conditions are so v iried. For 
this reason there should be a department a 
Yards and Terminals, in charge of a supervising 
engineer, where records, made from pers mal ob- 
servation of all available operations, cin be kept 
and the results compared. . 

This would, of course, require observations !" 


winter and summer, noting the effects of the - 
tremes and averages of temperature a1 weather 
conditions, and these notes and plans = ould c*r 
tainly be made under the supervision ©° one per: 
son, who, from constant dealing wi!) ‘he prob- 
lems, would remove them from the ": f experi- 
ment only. 

To emphasize this, it is only nece: to refer 


whic 
to the profiles “A” and “B” in Fie vhich, 


+} 
stated, are on the same system, tinea ™ 
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; designed for the same kind of 
ide by different persons, without 
Although “B” was the last pre- 
tion of the hump was defective 
; were insufficient, both of which 
edied before the best results could 


to the various plans and profiles 

m time to time shows the differ- 
Frog Point” 

Filler, 


comes upon the frog point C, formed by the rails 
D and E. The usual filler blocks are used be- 
tween the frog point and wing rails. Wheels and 


_ trucks in proper condition will pass over the frog 


without encountering any extra resistance, but 
should the wheel be in such position as to be liable 
to catch the frog point, it will encounter the 
guide rail or guard and be forced over and guided 
through the frog regardless of the position of the 
outer wheel. The illus- 
tration shows the frog 
built up of rails, but the 
guards can be made of 
ch steel bars or steel cast- 


ings. 


x 


\Migh Gvard Fail 


A No. 10 rigid Conley 
frog has been in use on 
the outside of a 12° curve 


Trach Fail on aé_— switching lead 


Illinois Central 


D* 
Section XX. 


Section Y-Y. 
Fig. 1. 


ences in opinion of the various designers. In 
many instances it will be found the grades oper- 
ated are not strictly in conformity with the plans 
as originally prepared and illustrated; hence the 
necessity to make a personal investigation to 
know what is being done, and as well the method 
and conditions. In one instance the hump is 
raised and lowered for winter and summer use, 
respectively. This is done by filling in and dig- 
ging out, and does not require much time. 


FROGS WITHOUT GUARD RAILS. 


Frog guard rails are necessary and important 
adjuncts at all frogs (although occasionally 
omitted in yards), and upon their proper position 
and maintenance depend in large measure the 
wear of the frog and the safe and easy passage 
ff wheels through the frog. Their function is to 
hold the outer wheels in line so as to prevent any 
inner wheel from striking the frog point or tak- 
ing the wrong side of the point. On curves or 
bad track and at sharp frogs, the work of main- 
taining the guard rails in position is often con- 
tinuous and costly, especially if they are not 
attached to the running rails (as they should be), 
but simply held by spikes and rail braces. The 
guard rail engages the back of the outer wheel, 
guiding this wheel into line, and thus (through 
the axle) pulling the inner wheel into line. In 
case of a loose wheel, 
badly gaged wheels, 
sprung axle or truck out 
of center, this guiding of 
the outer wheel may not 
put the inner wheel in 
proper position to take 
the frog, and two designs 
of frogs are now in ex- 
perimental use, which are 
intended to guide the 
inner wheels and so dis- 
pense with the ordinary 
guard rails opposite the 
frog. To effect this, the 
frog is fitted with guards 
which guide the wheels 
by contact with the face 
of the rim instead of the 
back of the flange (as in 
the case of the guard 
rail), and to effect this it 


is necessary to raise the 
guard 


slightly. above 

running rail. 

The Conley frog, shown in Fig. 1, is the inven- 
tion of Mr. J. EB. Conley, of Arcola, Ill., and has 
“S is special feature the outer raised guard rails, 
A, dolled to the frog rails B. The heads of rails 
A an 1 i) are mated and fastened so that the head 
of the latter passes under the former for a short 
pig nd in this way a support for the tread 
e 


“heel is provided all the way until it 


B, BUA 


Section Z-Z. 


Frog with Elevated Wheel Guards. 
J. E. Conley, Arcola, Ill.; Inventor. 


R. R. yards at East St. 
Louis, Ill. This is shown 
in Fig. 2. We are in- 
formed by Mr. Geo. E. 
Boyd, Roadmaster, that 
in his opinion it will 
give satisfactory service 
for yard use and slow- 
speed tracks, but that 
he would not care to give an opinion as to its 
utility in a high-speed track until he had seen it 
tested. For the following particulars we are in- 
debted to Mr. Boyd: 


The frog is placed in a crossover at the throat of what 
is known as our ‘‘Island’’ yard at East St. Louis, and all 
the switching done in this yard must pass through the 
frog. It was placed at this point on Dec. 19, 1905, and 
so far has proved very satisfactory. The service 
is such that an ordinary frog will usually wear 
out in from two to three months and on account of 
curvature we have heretofore been compelled to reset the 
guard rails two to three times a week; scarcely a day 
passes without some repairs being necessary. Since the 
frog was installed absolutely no repairs whatever have 
been made. The oil which is always found on the out- 
side of the wheel acts as a lubricator on the guard rails 
outside and reduces the wear on this part, and in the six 
weeks the frog has been installed, there is no evidence 
of any wear on the point, showing that the wheel flanges 
so far have been kept clear of the point. 

As far as the operation is concerned, I am free to say 
that I believe the frog in question is superior to the 
ordinary frog and guard rail arrangement, inasmuch as 
there is no question in my mind but that it will safely 
guide a broken flange or bent axle through the frog 
without danger of derailment. However, I would not 
like to express an opinion as to its desirability in high- 
speed track until tests have been made. 

As to comparative cost I can give you no figures, as 
this frog was made on a special order by the Elliot Frog 
& Switch Co., and it is reasonable to suppose that it is 


Ene News. 


FIG. 3. FROG WITH ELEVATED WHEEL GUARDS. 
Graham Flange Frog Co., Salem, Va. 


cons'derab!ly higher than would be in case of a frog made 
for commercial quantities. However, in my opinion 
a frog of this design should be turned out for less than 
the ordinary frog and guard rail with fillers. 

As to the guard rail bolted to the frog being objection- 
ab‘e on account of being higher than the wing rail. The 
guard rail is beveled’ at the end in such a manner that 
anything dragging on a car which would pass over an 
ordinary frog will pass over this frog without difficulty, 


and I do not believe that this is an objectionable feature 
in the slow speed track. It might be, however, on a 
high-speed track, and this particular point is the only one 
that 1 can think of against the frog for use in high 
speed track. 

The Graham frog, Fig. 3, is of very similar de- 
sign to the one already described, but has flange 
blocks or guards of Menard hardened steel bolted 


to the frog rails. These guards are 11 ins. 


Fig. 2. Frog with Elevated Wheel Guards in Yard 


Track at East St. Louis, Ill. 


above the running rails at the highest point, and 
before the wheel flange leaves the throat of the 
frog the face of the wheel is squarely against 
the guard, which is here 1 in. high and holds it in 
position until the wheel has passed the frog 
point. These frogs are handled by the Graham 
Flange Frog Co., of Salem, Va., and one of them 
has been in service on the Norfolk & Western 
Ry. for about two months. We are informed by 
officials of the road, however, that it is on a sid- 
ing where it is very little used, and also that they 
are of opinion that the use of such a frog must 
be restricted to unimportant yard tracks where 
the movement is slow. 

It is to be noted that the applicability of this 
type of frog to high-speed tracks is considered 
questionable, and no trials have yet been made 
under such conditions. Whether the violent blow 
of a wheel striking its face against the ground 
would be more dangerous or destructive to wheel 
and truck than the sudden pulling over of a wheel 
by a guard rail is a disputed point that can only 
be settled by actual and extended trial. 


EXPERIMENTS ON THE AMOUNT OF HEAT REQUIRED 
TO PREVENT ICE FORMATION ON THE STEEL 
LOCK GATES OF THE CHARLES RIVER DAM. 

By Walton H. Sears.* 

The legislative act authorizing the construction 
of a dam across the Charles River between the 
cities of Boston and Cambridge, Mass., by the 
Charles River Basin Commission, requires that 
the lock be kept sufficiently clear of ice to permit 
the passage of vessels. It is proposed, therefore, 
to heat the lock gates during freezing weather, so 
that they shall be free of ice at all times. 

These gates are to be steel caissons about 48 
ft. long and 6 ft. wide, the lower gate being 3334 
ft. high and the upper 26% ft. high. There is ’ 


*Mechanical Assistant, Charles River Basin Commission, 
867 Boylston 8t., Bosto 
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one gate at each end of the lock. Each travels 
on a track at right angles to the center line of 
the lock, retreating into a recess in the masonry. 
The down-stream faces will be exposed to the 
rise and fall of the tide, and must be heated over 
a range of about 10 ft.; the up-stream faces are 
exposed to the practically constant level of the 
basin, and will be heated over a range of about 
3 ft. in height. 

No reliable data being available by which the 
amount of heat required to do this work could be 
computed, it was decided to attempt to determine 
this experimentally, and also, if possible, to as- 
certain the most feasible method of supplying this 
heat. Following is a description of the apparatus 
used in the experiments and the manner of con- 
ducting the tests: 


Two steel tanks, 5 ft. high, one of 3 ft. and the 


K Dian: 
30" 
v/s of I” Pipe 

ENO.NEWS. 

Fig.!. Section through Tanks. 

FIGS. 


VENT ICE FORMATION ON THE STEEL 


other of 4 ft. diameter, bolted together at the 
bottom, one within and concentric with the other, 
were partially submerged in water and frozen in. 
These reproduced the conditions of the lock gates, 
which are to be steel caissons, The tanks were 
then warmed until free from the surrounding ice, 
and heat was supplied fast enough to prevent fur- 
ther freezing around them. The depth of sub- 
mergence could be varied by means of chain falls, 
by which the tanks were suspended from an over- 
head framework. In the 6-in. annular space be- 
tween the tanks were two double-turn coils of 
l-in. pipe, each entering from and returning to 
the interior of the inner tank (see Fig. 1) and 
arranged so that steam could be supplied to either 
or both at once. In addition to these coils, there 
was at the bottom of the annular space a third 
coil of %4-in. pipe, perforated with 1-16-in. holes 
pitched 2 ins. Steam could also be sup- 
plied to this coil. This arrangement made possi- 
ble the following three methods of supplying heat: 

(1) Using radiator coils of 1-in. pipe, with air 
in the annular 

(2) Using same 


about 


space. 
coils, with water in the annular 
space, 

(3) Using perforated coil of %-in. pipe, blowing 
steam into water in the annular space. 

The first method would correspond to placing 
radiators back of the skin plates of the gates; 
the second to circulating hot water on the inner 
faces of the skin plates; the third to blowing 
a sheet of water in contact with the 
faces of the skin plates. The relative 
difficulties of these methods, as ap- 
will not be here discussed. 
surface of the inner tank being thor- 
coated with asbestos and the top of the 
annular space being securely sealed with hair- 
felt and boards, all heat supplied was assumed to 
have been radiated externally. Any error in this 
assumption is on the safe side 

A diagram of the arrangement of piping for 
Methods 1 and 2 is shown by Fig. 2, which figure 
is self-explanatory. The trap was composed of 
wrought iron pipe, with a cast 
iron cap screwed on each end. The water level 
therein could be seen at all times by means of a 
water glass, and this level, controlled by valve 
“a,” was maintained as nearly constant as possi- 
ble and was always brought at the close of a 
test to the level at which it stood at the start. 


steam into 
inner 
structural 
plied to the gates, 

The inside 
oughly 


a piece of G-in. 


The condensation discharged by the trap was 
collected in pails and weighed. The drips were 
kept open constantly and all piping was covered 
with non-conducting material. All the valves 
were within reach of and controlled by the oper- 
ator, who remained in the inner tank during a 
test. The tops of the tanks were covered with a 
large piece of canvas. Thermometers were placed 
in the trap and in the annular space at 4, 16, 28, 
40 and 52 ins. above the bottom, and in some tests, 
when the pressure was taken on the coil side of 
the throttle valve, in the supply pipe to show if 
there were any appreciable superheating due to 
the throttling. As this last thermometer showed 
in all cases practically the temperature of satur- 
ated steam at that pressure, it proved, by the 
principle of the throttling calorimeter, that the 
priming of the steam on the boiler side of the 
throttle was about 2%. In some of the tests, 
when the pressure was taken on the boiler side 


Inlet to Upper Coil 
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Fig-®. Diagram of Piping. 


1 AND 2. APPARATUS USED TO DETERMINE AMOUNT OF HEAT REQUIRED TO PRE- 


LOCK GATES OF THE CHARLES RIVER DAM. 


of the throttle and the steam assumed dry at that 
pressure, the error must have been, therefore, 
about 1.2%, which, however, was on the safe 
side and quite negligible, considering the prob- 
able accuracy of the whole apparatus. 

There were in the tests four distinct conditions 
of radiation: (1) Air inside to the atmosphere; 
(2) air inside to water outside; (3) water inside 
to the atmosphere; (4) water inside to water out- 
side. Of these conditions (2) and (4) were useful 
in preventing the formation of ice. The B. T. U. 
radiated per square foot of radiating surface per 
hour per degree Fahrenheit difference of tem- 
perature between inside and outside in each of 
the above conditions will be designated by Qu, 
Q2z, Qs and Q:, respectively. Q: and Qs were de- 
termined by special radiation tests, in which the 
tanks were hoisted clear of the water. These 
tests are Nos. 8 and 9, respectively, in the ac- 
companying table. Qs was easily determined, 
since the temperature of the water in the annu- 
lar space was at any one time the same through- 
out the mass of the liquid. The annular space 


was filled with water up to within 7 
top, and the steam blown in cause: 


flow out at this level through a hol. 
provided for the purpose. 
then the total heat in the steam suy 
that returned by the water at the 

that used in raising the temperature « 


in the space during the test. 


The heat 


Allowance 


made for radiation by the 7 ins. of air 
Q: was not so easily found, since the + 
of the air in the space varied consid: 


bottom to top. 


For the 


Purpose of f 


average temperature difference in this 
9), it was therefore necessary to mak 


showing this variation. 


From this plo: 


age temperature was obtained by the 


planimeter. 


The quantities Q: and Qs were app! 
exposed portion of the tanks in the 
tests, and the heat passing usefully int 
side water, from which Q: and Q: were ea 


was obtained by subtrdétion. 


In exp: 


and Q:, the temperature of the water 0» 
tanks was assumed to have been 32° F 
The tests indicated that the placing 
tors in air chambers behind the skin p!: 
feas'‘ble method of preventing ice forn 
the gates, provided it is not necessary 


the ice away more than a few inches. 14 


havior of the apparatus also indicated th: 


any method using hot water in contact with 


skin plates it would be a very easy mi 
supply heat much faster than necessary 


such a waste of heat would mean a consiie) 
loss will be realized when the large raii: 
area is considered. 


The 


piping has not yet been completed, as, in 
the method of heating to be used has no! 
definitely decided upon. 

The discrepancies in the results of the differs: 
tests are explained by the varying atmospheric 
conditions and mainly by the difference in 


velocity on different days. 
noticed that the more rapidly heat was 


to enter the 


space of free water around the tanks, the 


apparatus, 


the values of Qz2 and Q; obtained, this being pro» 


ably due to the increased opportunity 
culation of water around the tanks and 
crease of free water surface exposed 
More extended 


atmosphere. 


ating 

actual design of the 
fact 

bee 

Furthermore, it was 
allowed 

thereby increasing the 
higher 

for cir- 


tests were 


the in- 
to 


the 


con- 


templated, but were prevented by continuous mild 


weather. 


The results obtained, however, are of 
value, it being now possible to predict with rea- 


much 


sonable certainty how much heat will be ridi- 
ated to the air and to the water under various 
conditions, whatever method of heating is em- 
ployed. 


The Charles River Basin Commission is 


posed of Dr. Henry S. Pritchett, Chairman, 
Henry D. Yerxa and Mr. Joshua B. Holden; 


Hiram A. Miller is chief engineer, and the 


was made by bac writer under his direction 


com- 
Mr 
Mr 


study 


SUMMARY OF RESULTS OF EXPERIMENTS ON AMOUNT OF HEAT REQUIRED TO PREVENT ICE FORMATION 
ON THE STEEL LOCK GATES OF THE CHARLES RIVER DAM. 


wo 
3 3 3g 
3 £ =) s 6 3, 
2, ®.. s | 2 
1 2 2% 21.8 201.8 228.1 224,100 8,780 86,130 6,700 0 
22 2 21.6 188.6 154.7 154,000 11,860 71,070 9,250 0 
$8 1 1% 67.8 208.0 27.0 27,050 _...... 18,080 10,990 ...... 
87,2 109.6 120,100 20,600 49,750 3,490 1,880 
5 2 3 18.8 162.3 139.6 142.300 81,970 57,500 9,140 4,960 
$ 3:8 “66.7 85.5 87.1 97,650 82,300 32,680 4,410 2,160 
1% 66.9... loos {20,400 13,600 & 12,100 
7 4 0, . 
observed | 92.250 
8 1 1% 69.5 191.7 18.21 18,460 _...... 
9 3 3 668 119.0 87.0 94,500 50,500 14,670 1,000 13,760 
10 2 1% 20.5 59.0 218 24580. ...... 6,350 2,510 1,240 
2114.0 180 10,150 8,290 ...... 
12§2 1 —16,860 16,360 4,950 2,180 
18 2 2% 19.7 61.0 68.5 71,200 15,820 23,730 4,730 2,440 


* Trap temperature assumed between limits. 
+ Method 1: 


in ann’l’r space and temp. of 


outside water. 


water per hour. 
Average diflerence between temp. 


2B. T. U. radiated usefully to 


126: 110 52.5 
between 
. 1,530 & 45.5 
4,000 
12,600 21.2 
1,860 61.9 


9,230 26.3 
16,560 37.4 


Method 8: Perforated \-in. coil, through which steam is blown into water in annular space. 


§ No heat supplied; tanks allowed to cool. 
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pER 2UBBER INSULATION FOR ELECTRIC 
PAPc 


CABLES. 

umlyn, Assoc. Am, Inst. E, E. 

of paper or rubber insulation for 

eables has brought forth much 

t among engineers ever since the 

paper as a substitute for rubber, 
universal use for cable insulation. 
we ars who have taken part in this 
e represent manufacturing com- 
; represent different electrical sys- 
arge quantities of cable; all have, 
— losely guarded the real facts in the 

prejudiced engineers have had little 

to get at the truth. A discussion of 
may therefore be of interest here. 
ent classes of service and different 
juire altogether different qualities in 
« material, it is desirable to confine 
of this kind to a particular class of 

s. The subject will therefore be con- 
ith reference to cables for three-phase 
» to sub-stations in cities. Cables for 
eorvice run in tile conduits underground, 

‘© three-conductor type, and are usually 
ej] at a frequency of 25 cycles and at po- 
tentials from 6,000 to 12,000 volts. 

An idea of the difficulty of insulating the con- 
juetors in such cables may be obtained by refer- 
the accompanying drawing, which shows 
a cross-section of one of the standard sizes of 
cable used in New York City carrying 6,600 volts. 
The conductors are each composed of 37 strands 
of copper, equivalent in conductivity to No. O00U0 
A. W. G. solid wire. The insulation around each 
conductor is */ie-in. thick, while that between the 
three conductors and the lead sheath is -in. 
thick. The whole cable is but 2% ins. in diameter. 
Between each pair of conductors there is thus 
a wall of insulating material 3-in. thick to with- 
stand an effective voltage of 6,600, while between 
any conductor and the lead sheath there is °/i-in. 
of insulation. 

For insulating such cables, both paper and 
rubber are in successful use in many places, and 
have been for a number of years; so that the 
simple test of time cannot be called in to settle 
the question of preference. A manufacturer of 
rubber cables will assure you that no self-re- 
specting engineer will install paper cables, on 
account of their unreliability. In answer, a 
manufacturer of paper cables will point to the 
electrical system where his product is used and 
where reliability of service is of the utmost im- 
portance. 

COST.—There is one point about which there is 
no disagreement, i. e., the first cost of paper 
cables is less than the first cost of rubber cables, 
these costs being approximately in the ratio of 
$1.25 to $2.00. We are immediately led to inquire 
about the costs of maintenance and depreciation 
of the two types. If this running charge for 
paper cables is so high as to make the sum of 
interest on first cost and annual charge for main- 
tenance and depreciation greater than for rubber 
cables, then paper cables are not cheaper than 
the rubber insulated. 

These costs, if they have been determined (and 
it seems very likely that they have been), are not 
published, and it is practically impossible to 
get any data concerning them. Of course, 
the manufacturers of either kind of cable, 
or people working in their interests, have figures 
showing that one kind of cable is cheaper to keep 
in repair and will last longer than the other, but 
Such figures cannot be accepted as being based 


on conditions that are fair to both kinds of 
insulation. 


ence to 


LIFE.—Both paper and rubber cables are usu- 
ally encased in a sheath made of lead with a 
small percentage (2 or 3%) of tin, or of lead witha 
‘hin coating of tin outside. Lead is used because 
a. idily be formed into a pipe about the 
“ore or ‘he cable without injuring it, and it does 
hot ' to any extent. The addition of the 
‘to harden the sheath. The object of 
is to protect the core from mechanical 
keep moisture from paper insulation 
»D gases, street drippings and oily sub- 
Stance m rubber insulation. 


Lead, in spite of its other advantages, is never- 
theless, subject, like all other metals, to the 
electrolysis due to the return currents from 
grounded electric systems. The effect of elec- 


’ trolysis is to cause holes in the lead sheath, 


through which sooner or later moisture, gases, 
etc., will find their way. Blow holes and other 
defects in the manufacture of the sheath, as well 
as holes due to mechanical injury, will, of course, 
bring about the same result. If moisture gets 
into paper insulation, the paper absorbs the 
water and becomes practically a conductor, 
thereby disabling the cable. But it is stated on 
good authority that the deterioration of the paper 
under such circumstances is a slow process, occu- 
pying days, or even weeks; so that trouble can 
usually be detected by the regular insulation tests 
before a burn-out, with its possible interruption 
of service, actually takes place. Pure water will 
have little or no bad effect on rubber, but the 
water in conduits and manholes of underground 
systems in cities holds in solution various acids 
and other substances, and, in addition, oils and 
gases are always present in greater or less quan- 
tity. These acids, oils and gases all tend to 
deteriorate rubber. Now, this deterioration of 
rubber, when it does occur, seems to take place 
so rapidly as to cause a burn-out before any 
trouble can be detected. 

While, therefore, it may be said that the life 
of paper cables is limited to that of the sheath, 


= 
= Jute Filler 
= Lard 


A Three-Phase Underground Cable for 6,600-Volt 
Current, New York City. 


it remains to be shown that the life of rubber 
cables, installed where ordinary city conditions 
obtain, is independent of the life of the sheath. 
This is especially true in view of the well-known 
action of even dry air on rubber. 

Vulcanized rubber is more flexible, can stand a 
higher temperature, and is mechanically stronger 
than pure rubber; consequently rubber is used 
in the vulcanized form. Any excess of the sul- 
phur used in the vulcanizing process over the 
amount which combines with the rubber will act 
on the copper conductors, forming a sulphide of 
copper, which in turn reacts on the ruber. With 
the gases and moisture present (and it is almost 
impossible to avoid them), the rubber soon be- 
comes decomposed, sticky and viscous and the 
copper is gradually eaten through. To prevent 
this action, either the conductors must be tinned 
or a thin layer of pure rubber must be placed on 
them before the vulcanized rubber is applied. 
Either will increase somewhat the cost of the 
cable, and the application of a coating of tin will, 
in addition, lower slightly the conductivity of the 
copper. 

Vulcanized rubber, while it will last longer 
than pure rubber, is by no means free from de- 
terioration. Moreover vulcanized rubber, in order 
to afford good and reliable insulation against 
high-tension currents, must be made of a good 
quality of rubber, and it must be vulcanized with 
great care. Now it is practically impossible for 
the purchaser to determine by any tests, before 
the acceptance and installation of cables, that 
a good quality of rubber has been used in any 
given case, or that the vulcanization has been 
properly done. 


When paper was first used it did not give good 
satisfaction, because it frequently cracked. This 
difficulty has been overcome by improved methods 
of treating and applying it, so that paper insu- 
lation as now made will last almost indefinitely, 
provided it is kept dry. 

MECHANICAL AND ELECTRICAL PROP- 
ERTIES.—Paper will stand a temperature of 90° 
C, for a time without any bad effect, although 
the regular working temperature should not be 
allowed to rise as high as this. Rubber cannot 
stand more than 65° or 70° C. for even a short 
time without softening. The kinds of paper used 
in cable insulation are practically incompressible, 
and will therefore maintain the proper distance 
between the conductors, and between the con- 
ductors and the sheath; rubber, on the other hand, 
cannot be depended upon to do this under the 
influence of, say, 70° C. and a moderately high 
pressure. As regards dielectric strength, paper 
*/-in. thick, of the ordinary quality used, with- 
stood a pressure of 18,000 alternating volts. 

The specific inductive capacity of paper is less 
than half that of rubber. This is an important 
item, because the energy loss due to the capacity 
of the line is directly proportional to the specific 
inductive capacity of the insulation between the 
conductors. Several years ago the New York 
Edison Co, made some tests of the losses in paper 
and rubber insulated cables, with the following 
results: 

Dielectric Losses in Triplex Cables Operating at 6,400 
Volts—25 Cycles 


Paper cable. Rubber cable. 


Temperature (about) ........ 80° F. 80° F 
Charging current in amperes, 

working conditions ........ 0.47 2.16 


The above figures show a decided advant. ge In 
favor of the paper insulated cable. 

It has been suggested that the ideal cable would 
be one made with a combination of rubber and 
paper. Such cables have been made and have 
failed, as they combined the disadvantages of the 
two kinds of insulation as well as their advan- 
tages. 

Up to 1895 rubber cables were used almost 
exclusively. About that time paper cables were 
put on the market. They were regarded with 
suspicion at first, probably on account of the fact 
that they appeared to be cheap substitutes, and 
were consequently little used. However, they 
were gradually installed as experiments, and, 
proving reliable, they have entirely replaced rub- 
ber cables on many large systems. The New 
York Edison Co. may be taken as a typical case. 
This company put in a few paper cables in 1800. 
The installation proved go successful that since 
that time no rubber cables have been installed by 
this company, except in a few places where the 
cables are subjected to mechanical injury or 
other exceptional conditions. 


SUMMARY.—A consideration of the above leads 
to the safe conclusions that neither kind of in- 
Ssulation is perfect; that each has both good and 
bad qualities, and that in a given case the s.c- 
cess or failure of a cable depends upon the care 
used in the design and manufacture and upon 
the service conditions. Since paper cables are 
cheaper in first cost than rubber, and will last 
as long as the sheath remains intact, they are 
undoubiedly better in places where there are no 
grounded direct-current trolley systems, or where 
the electrolysis caused by such systems can be 
eliminated. 


NEW DEPOSITS OF MAGNESITE in California have 
led to the erection of a factory at East Oakland, Cal., for 
the manufacture of magnesite brick. Magnesite finds its 
most important use as a material for making refractory 
brick for lining cement kilns and smelting furnaces which 
earry basic slags. The magnesite brick made in this 
country has, up to the present time, been manufacture1 
in Pennsylvania out of magnesite imported from Greece 
or from Austria, which has been cheaper than magnesite 
brought to the furnaces from California. It remains to 
be seen whether the steel manufacturers will find it 
eheaper to transport the California brick or buy Penn- 
sylvania brick made from imported magnesite. 
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PARABOLIC REINFORCED CONCRETE ARCH BRIDGE 
AT WABASH, IND. 


The highway bridge illustrated in the accom- 
panying drawings is noteworthy for the rather 
unusual curve of the arch ring, a parabolic arc, 
and for the complete reinforcement of the 
spandrel walls. The use of the special bar form 
for the reinforcement also gives a rather re- 
markable arrangement of metal in the arch ring. 
The designers claim especial merit for this, 
namely, that the diagonal members, being inte- 
gral with the extradosal and soffit bars and in- 
terlacing across the ring depth, so tie the con- 


The bridge, as described, was designed and 
built by the Trussed Concrete Steel Co., of De- 
troit, Mich. 

THE DESIGN OF CONCRETE-STEEL BEAMS AND SLABS. 
By Edward Godfrey.* 

The formulas for proportioning concrete-steel 
beams are legion, and they are far more varied 
than those for the design of columns with which 
engineering literature was flooded a decade or 
two ago. Nice formulas for the design of columns 
were elaborated in the days before tests were so 
common that were satisfactory in every respect, 
except that they did not agree with the results of 


tween the formulas and the actua! 
the construction is about as close as ma 
struction, as many tests closely a; ee 
the proportions here recommended | Witeg 
strated. 

In the matter of variation from a; 
unit stress we commonly allow s: 
about 8% either way from a desired . 
sile strength. We should be satisfieq 
steel tests show as close agreemen: 
calculated strength, especially as th 
barring the effects of careless work 
ably be on the safe side in nearly « 
The last-named condition obtains be: 
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Longitudinal Section. Cross Section. 
F.G. 1. SECTIONS OF REINFORCED CONCRETE ARCH BRIDGE OVER CHARLEY CREEK, WABASH, IND. 
crete together as to give the effect of lattice tests that were subsequently made. Investigators real but uncertain element of strength imparted 


girders and so anchor the main bars that they 
do’ not straighten out under stress. 

The bridge, which crosses Charley Creek, near 
Wabash, Ind., is 240 ft. long over all, and has a 
width of 32 ft. over all. It is made up of two 
75-ft. arches of 18 ft. rise, carrying solid spandrel 
walls with earth filling between. The drawings 
of Fig. 1 show the arch and spandrel construc- 
tion in longitudinal and transverse section. The 
arch ring was designed in accordance with the 
method of calculation devised by the late Prof. 
Charles E. Greene, of the University of Michigan, 
and described in his book on arches. The curve 
of the intrados is a parabola. The arch ring 
is 18 ins. thick at the crown and 8 ft. 4 ins. at 
the haunches. It is reinforced with Kahn trussed 
bars, arranged one above the other in pairs, so 
that their diagonals interlace across the depth 
of the arch ring. The lengths of the several 
bars and their cross-sectional dimensions are 
clearly shown by the drawings. Crosswise of the 
arch ring are a number of %-in. round rods, in- 
serted to resist temperature stresses. 


later found that the behavior of compression 
members of practical proportions agreed very 
closely with a simple little straight line formula. 
Even at the present time the last of these com- 
plex formulas has not been weeded out of specifi- 
cations. 

Another feature of construction that has yielded 
to the simplifying influence of development, or 
the developing influence of simplification, relates 
to the ultimate and the working stress of steel. 
The two grades of structural steel, with separate 
unit stresses, though they are still recognized in 
some specifications, are gradually merging into 
one grade for all pieces subject to the ordinary 
processes of the shop, excepting forging; and the 
manufacturer no longer needs to exhibit his 
ability to bring forth either grade from the same 
melt, bloom, billet or finished piece. 

Concrete-steel designing is young, and prob- 
ably on account of its rapid growth the infant 
is afflicted with both of the above-named ail- 
ments. The formulas brought out rival those for 
retaining walls in complexity, and the units 


Cc 
Wy \ 


Longitudinal 


Section. 


to the combination of concrete and steel by the 
strength possessed by the steel after it has passed 
its elastic limit, the nominal limit of ultimate 
strength. 

There are many kinds of concrete, just as there 
are many grades of oak. Some oak has knots 
and wind shakes and is unfit for use in a struc- 
ture, but specifications for oak beams do not 
recognize these grades in allowing unit stresses: 
rather the aim is to exclude those grades unfit 
for use by proper selection and inspection of the 
materials. So in concrete-steel construction there 
should be a standard, and this should be a con- 
crete suitable for the purpose and made strictly 
according to the requirements, as near as these 
ends can be accomplished commercially. 

It is almost universally agreed that concrete 
composed of 1 part Portland cement, 2 parts sand 
and 4 parts small hard broken stone or gravel, or 
of proportions closely approximating these, is the 
most suitable mixture for the concrete. For 
cinder concrete the same proportions, using cin- 
ders in place of broken stone, may be called 


| 


Flagging, 


[2,2 
zg | 2 Layers, 2 “Lagging. 
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Section A-B. Section C-D. 


FIG. 2. CENTER AND SPANDREL WALL FORMS FOR CHARLEY CREEK BRIDGE, WABASH, IND. 


The spandrel walls were designed as vertical 
cantilever slabs. Their reinforcement consists of 
trussed bars set upright, as shown, and of round 
longitudinal temperature bars. Other details of 
the reinforcement that deserve notice are the 
bonding together of the arches and spandrel walls 
over the center pier. 

The arches and spandrels were constructed on 
the centers, shown by Fig. 2. The concrete mix- 
tures used were a 1-2-4 stone mixture for the 
arch ring and a 1-2%-5 stone mixture for the 
spandrel walls and foundations. The mixture 
was made very wet. 


recommended are about as numerous as the for- 
mulas. 

The foregoing may seem an inconsistent pre- 
face to a paper suggesting both formulas and 
unit stresses, but the writer’s purpose is to show 
the busy engineer, who does not want to delve 
into abstruse mathematics, that formulas for the 
design of concrete-steel beams or slabs can be 
made as simple as those for steel beams. In fact, 
the formulas are even more simple than formulas 
for steel in bending, if certain rules of propor- 
tioning be adopted. Further, the agreement be- 


~*Monongahela Bank Building, Pittsburg, Pa. 


standard. It is also common knowledge ‘!:\' - 
stone concrete, when made of good m ss 
will sustain an ultimate crushing load 
2,000 Ibs. per in., and the cinder concrete “| ike 
about 750 Ibs. per sq. in. It is presumed 5 all 
cases that the materials and workman- are 


good, just as we presume that wood 
structures is good and sound. 

It is further almost generally agreed ° 
ultimate strength of a concrete-stee! » 
reached when the steel is strained to suc 
limit and the conerete has reached its 
strength. ‘ 
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» steel having high elastic limit and 
upon high safe units in consequence 
The excessive stretch in the steel 
he concrete. The writer made a num- 
on the floors of a large concrete-steel 
i in one case, in a bay containing 13 
cracks were counted in the beams 
“cafe” load was placed upon the floor. 
»ad 16 cracks. Many of these appeared 
. the supposed safe load was placed. 
‘on was excessive. This building was 
with steel of high elastic limit, and 
.e was placed upon the high tensile value 
ee] to sustain the loads. 
soretie elongation of the concrete, even 
-te tensile values in the steel, corresponds 
<sive tensile values in the concrete; and 
that concrete in which steel is embedded 
, stretched out in tests without cracking 
: eations that would rupture plain concrete 

that the concrete in setting has 
: x. thus putting the steel under an initial 
~ynpression, Which must be overcome before any 
stre h occurs in the concrete. This shrinking of 
: ete in setting is one of its most useful prop- 
arties, viewed as a medium in concrete-steel con- 
aa ietion. Besides giving the embedded steel an 
ini ial compression and thus helping its tensile 
value, it also grips the steel, and thus takes firm 
hold upon it, greatly aiding the adhesion of the 
conerete to the steel. It is to be noted that this 
gripping of the steel, and not mere adhesion due 
to contact, is the thing that makes the union be- 
tween the steel and the concrete effective. This 
is the reason why round and square bars hold 
better in the concrete than flats. It is also a 
reason for bedding the steel deep enough from the 
surface of the concrete to make the gripping 
effective. It further overcomes the almost infini- 
tesimal reduction in diameter in the embedded 
steel when under stress below the elastic limit, 
so that the adhesion or skin friction is not lost 
when the steel elongates slightly. 

The fact that concrete shrinks in setting fur- 
ther points out the error in depending for com- 
pression upon steel embedded in concrete, unless 
the concrete is merely used for its protecting 
value. The initial compression in the steel adds 
an uncertain amount to any calculated compres- 
sion in the same. Steel reinforcement in the 
intrados of segmental concrete floor arches is not 
rational design, as the steel, to be useful, must 
be in compression. Steel embedded in concrete 
columns as hoops or spirals is rational, as loading 
the column tends to increase its diameter and to 
put tensile stress in the steel. Also light longi- 
tudinal rods, wired to these spirals to take flexure 
in the columns, is excellent to reinforce the col- 
umn against eccentric or lateral forces. 

Another phase of this shrinking is that very 
long units in concrete-steel construction should 
not be placed at one time, unless expansion joints 
be provided. It is the shrinking of concrete that 
causes vertical cracks in plain concrete walls to 
appear at intervals, and makes it expedient to 
leave expansion joints in such walls 30 ft. apart 
or so. Steel embedded in concrete walls or other 
construction has the effect of distributing the 
shrinkage stcesses and lessening the shrinkage 
cracks, and walls thus reinforced can be made 
much longer without liability to these cracks 
than plain walls. However, if a long reinforced 
wall is brought up uniformly from the ground up, 
shrinkage cracks will probably appear. If the 
wall be built from one end to the other, allowing 
setting and shrinking of part of the wall before 
the remainder has been placed, a very long wall 
can be made without danger of these cracks. By 
the same token long concrete-steel buildings 
should be placed in alternate units, if much is 
to be finished at once, leaving the intermediate 
units to be placed after the setting of the first; 
‘yr some other provision should be made to allow 
for the shrinkage of the concrete. 

't is not the intention here to go ‘into the sub- 

‘ of the making of concrete, more than to say 

it is absolutely essential in this class of 

< that the concrete be thoroughly mixed, and 

‘ should be very wet. Dry or mealy concrete is 

“y unfit for concrete-steel work. It will 
oer adhere to the steel nor protect it. 


Tests show that a rod embedded in wet con- 
crete will resist pulling out, when the concrete 
has set and hardened, with a force of about 500 
lbs. per sq. in. of the surface of rod embedded. 
At 10,000 Ibs. per sq. in. on the steel and 50 lbs. 
per sq. in. adhesion to the concrete a round or 
square rod should be embedded 50 diameters in 
concrete. This is very often ignored in concrete- 
steel beams designed for buildings and prepared 
for test. The curve of maximum moments of a 
beam taking uniform load or a single rolling load 
is a parabola; hence the curve of stress in the 
reinforcing rods, assuming them to be parallel 
to the bottom of the beam, is a parabola. The 
line representing the adhesive value of a rod 
embedded in concrete is a straight line from the 
end of rod to the point of maximum stress; hence 
for the adhesive value to be at all sections greater 
than the actual stress the straight line should be 
outside of the parabola; that is, it should be 
tangent to it at the support. This would make 
the ordinate of the straight line just twice that 
of the parabola, or the adhesive value should be 
double the maximum stress. Therefore, it is es- 
sential in consistent design to have the beam no 
less than 100 times the diameter of rod from end 
to center of span. In other words, the rod should 
be no more than 1-200 of the span length. 

Tensile value of the concrete should not be 
allowed under any circumstance, as one shrink- 
age crack may destroy entirely this tensile value 
for the whole beam. 

As intimated, high tensile strains in the steel, 
though they may be warranted from the stand- 
point of high elastic limit in the material, pre- 
sume too far upon the extensibility of the con- 
crete. The elastic limit of ordinary structural 
steel, or 40,000 lbs. per sq. in., is the most suit- 
able value to represent the ultimate useful 
strength of the steel. With 2,000 Ibs. per sq. in., 
as the ultimate strength of the concrete in com- 
pression, and with tension eliminated there re- 
mains the variation of the stress in the concrete 
from the neutral axis up and the position of the 
neutral axis to determine the value of the beam 
in flexure. 

Tests have shown that the neutral axis of a 
concrete-steel beam remains close to the middle 
of the depth of the beam. A little calculation 
will show that a variation of one-eighth of the 
depth of beam one way or the other, in the 
Standard construction here to be proposed, makes 
a difference of about 6% in the calculated resist- 
ing moment, if the stress in the steel remains the 
same, or about the same difference if the extreme 
fiber stress in the concrete remains the same. 
Using the units heretofore given and 2,000,009 as 
the modulus of elasticity of concrete, and sub- 
stituting in one of the elaborate formulas, which 
allows for parabolic variation of the stress in 
concrete from the neutral axis both ways and 
for tension in the concrete, the neutral axis is 
found to be within 4%% of the middle of the 
depth of the beam. So that the neutral axis is 
shown, both by theory and test, to be close to the 
middle of the depth of the beam, and its shifting 
a comparatively large fraction of the depth 
makes but small variation in the calculated 
strength of the beam. 

The assumption that the variation in stress in 
the concrete from the neutral axis to the extreme 
fiber is according to a curve deviating somewhat 
from a straight line is another element that com- 
plicates the formulas. Here, again, fine theory 
arrives at conclusions that are incompatible with 
the known variations in ultimate compressive 
strength of different tests made of the same ma- 
terials under apparently the same conditions. To 
assume that the intensity of stress in the concrete 
varies directly as the distance from the neutral 
axis is sound engineering and is accepted by many 
investigators. 

In order to simplify further the calculations, it 
is recommended that the center of the steel be 
one-eighth of the depth from the bottom of the 
beam. 

Referring to Fig. 1, it is seen that the total com- 

BD 
pression in the concrete is 2,000.—~— = 500 BD. 
4 


This must equal the tension in the steel. Now, 


if the area of the steel be A, we have 40,000 A 
“0 BD, or A = 1.25%-of the rectangle BD 
The center of gravity of the stress in the con- 
= D 1 
crete is — x — or — D above the neutral axis, 
3 2 3 
and the. effective 


depth of the beam is 


1 3 17 
D+—D — D. 
3 Ss 24 
17 
The ultimate resisting moment is D « 300 BD, 
24 
or M 354 BD*, 


Assuming all dimensions in inches, this mo- 
ment is in inch-pounds. Or, making B 12 and 
dividing by 12 to reduce to foot-pounds, we hive 
ult:mate bending moment in foot-pounds per foot 
in width of slab or beam 304 D* 

Now as to the shear. It is safe to say that any 
Stone concrete that will not stand 50 Ibs. per sq 


in. as a safe load in shear should not enter into 


the construction of 


concrete-steel 
slabs; also that concrete should not be stressed 
much above this amount in shear. 
shear in the beam in a section just above the 
rods is equal at any point to the increment of 


beams and 


The horizontal 


stress in the rods. Hence, as we have used the 
same unit for shear and adhesion, there should 
ke the same area across the beam as that of the 
surface of the rods. Round rods should then be 
spaced not less than mw or 3.1416 times their di- 
ameter apart and square rods not less than four 
times their diameter apart; also the distance to the 
side of beam at last bar should not be less than 
one-half of these respective distances. With rods 
spaced just these amounts, it will be found that 
the distance from center of rod to bottom of 
beam will be 2% times the diameter of rod, which 
is an ample depth to insure gripping of the steel 
by the concrete. Of course, rods can be given 
wider spacing than that shown in the figure. For 
example, square rods spaced five times their 
diameter apart will be two diameters from the 
bottom of beam. 

This limit in the spacing of rods is very often 
overlooked in the designing of beams for build- 
ings and for test. The beams are made too nar- 
row and unscientific expedients are resorted to 
to overcome the defect. This has even more 
force in the case of dependence upon high ten- 
sion steel or mechanical bond, as the greater in- 
crement of stress that must be assumed demands 
greater area of concrete to take the horizontal 
shear. 

Again, in the matter of vertical shear at the 
end of span. Assuming a safe bending moment 
as one-fourth of the 354 D* already found, and 
equating to the expression for the bending mo- 
ment in a uniformly loaded beam at W Ibs. total 
load, we have 

wL 
8 

But the allowed end shear at 50 Ibs. per sq. in. 
on a rectangle 12 ins. wide and D ins. deep, re- 
membering that the maximum intensity of shear 
in a rectangular beam is three-halves of the aver- 
age, is 


8S D? (L = span in feet). 


Ww 2 
x 30 x 12 D, 
2 3 
or total allowed load on beam = W 800 D. 
Substituting this value of W in the equation 
above, we have 
100 
D= — L. 
8S 
But, as D is in inches and L is in feet, the 
actual ratio is very close to 10. Hence, when 
the depth is more than one-tenth of the span, the 
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full load on a beam begins to overtax the shear- 
ing strength of the concrete before the steel rein- 
forcement has its proper stress. Here again some 
investigators have erred by making short, deep 
test beams; and, finding that they fail in shear, 
concluding that concrete is inherently unreliable 
in shear; whereas the real fault is in the design 
of the beam. 

In all concrete-steel designing more or less reli- 
ance must necessarily be placed upon the shear- 
ing strength of the concrete. It only remains to 
proportion the beam or slab in such way as to 
place the concrete where it will take the shear. 
The best mechanical bond can do no more than 
transmit the forces of shear in concrete into 
direct stress in the steel or direct stress in the 
steel into’ shear in the concrete. It is difficult to 
see how stirrups placed at intervals could perform 
this function. 

From Fig. 1 it is seen that the maximum depth 
of beam is 20 times the diameter of rod. Hence 
the maximum ultimate bending moment is 

354 D* 354 x (20 d)? = 141,600 a*. 

But the minimum span must be 200 d to de- 
velop the adhesion in the rod. This is 10 times 
the depth, which agrees with the limiting span for 
shear. Since the shorter the span the greater the 
load per square foot for the same resisting mo- 
ment, we may obtain the limiting load per square 
foot thus: The moment in foot-pounds on a span 

w 200d, 
200 d -+- 12 ft. long is -(—~} , where w is 
8 12 
the load per square foot. 
141,600 d*, we have w = 4,080. 

This is the maximum ultimate load per square 
foot that can be placed upon the top surface of a 
concrete-steel beam of stone concrete designed in 
the proportions here given and with the units 
here employed. 

For cinder concrete, by the same course of rea- 
soning, using 750 Ibs. per sq. in. ultimate com- 
pression and 30 lbs. per sq. in. for adhesion and 
shear, we arrive at the following results: 

Maximum ultimate bending moment = 133 D*. 

Minimum span for adhesion = 333 d, or 6.26 D. 

Percentage of steel reinforcement = .47. 

Minimum span for shear 6.65 x depth. 

Maximum ultimate load per square foot = 
3,910 Ibs. 

It is recommended that for quiescent loads as 
in buildings a factor of safety of 3% be used, and 
for rolling loads a factor of 4. The minimum 
span lengths, or, in other words, the maximum 
depths, should be used only in extreme cases. In 
special cases, where the beams would be clumsy, 
some of the rods may be curved up and anchored 
at the ends, thus making. suspension rods receiv- 
ing all of their stress at the ends. A rod thus 
placed in a curve would carry the shear corre- 
sponding to its own tension, leaving the concrete 
to take only that due to the transference of stress 
into the horizontal rods. 

Fig. 2 shows the proportions for a beam of this 
design. The end detail of the rod should be 
capable of taking practically all of the stress on 


the rod; upsetting would not be necessary, how- 
ever Turning up rods at the end without 
anchoring the ends or making them continuous 
ean searcely be said to add any useful element of 


, strength. 


The shear carried by the curved rod will be 
found to be equal to the stress in the rod times 
H+ % L. 

For slabs of short span the rules of design here 
given would demand close spacing of steel of 
small diameter. Steel mesh is the most suitable 
material, if the strands are straight; or if wires or 
rods are used, alternate strips of the slab may 
be considered as beams supporting strips of plain 
conerete between, which act as fillers, or which 
may be considered to perform the useful office of 
absorbing shock. 


Squating this to~- 


As an example of the application of the fore- 
going, given a floor with beams spaced 5 ft. and 
having a span of 20 ft. and these beams carried 
by girders of the same span; all to carry 100 Ibs. 
per sq. ft. of live load, considered as quiescent. 
Assume a depth of slab of 4 ins. and 3 ins. spacing 
of rods. The rod will be % of the depth, or %- 
in. from the bottom of the slab. The safe bend- 
ing moment on the slab per foot of width, with 
the full area of the steel, would be 101 x 16 = 


as in Fig. 2. The stress in these rods 
product of their area and 2-7 of 40,000 
Ibs. The shear that they will carry is 
the method given under Fig. 2 to be 1! 
which is just about the amount needeq - 
ment the shearing strength of the cone:, 
diameter of the horizontal rods is jus 
more than 1-200 of the span length, and 
can be spaced a little more than r 
times their diameter apart. The two cu; 
may be placed 
horizontal rods, 
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1,616 ft.-lbs. But the total moment, including 50 
Ibs. per sq. ft. for weight of slab, is 150 x 25 + 
469 


8 469 ft.-lbs. Hence in 3 ins. only 


1616 
the steel area is needed. Now, 14% of 3 x 4 = 
.15 sq. in., and the fraction of this required is 
.044 sq. in. One-quarter-inch round rods will 
therefore suffice. One-two-hundredth of the span 
is .3 in. and the diameter of rods is less than 
this, as it should be. For the beam, assume a 
depth of 20 ins. This includes the depth of slab. 
Taking the dead load at 95 lbs. per sq. ft., the 
total moment is 5 x 195 x 20 x 20 + 8 = 48,750 
ft.-lbs. The allowed moment on the beam per 
foot of width is 101 x 20% = 40,400 ft.-lbs. The 
width of beam should therefore be 1.21 ft., or 15 
ins. tods will be 2 ins. from bottom of beam, 
and the area required is 14% of 300 = 3.75 sq. 
ins. Three 1\-in. square rods will satisfy the 
conditions. The maximum diameter of rod al- 

1 
— x 240 = 1.2 ins. 
200 

For the girders, assume a depth of 32 ins., in- 
cluding the depth of slab. Using a dead load of 
120 lbs. per sq. ft., the total maximum moment is 
220 «x 20 « 208 + 8 — 220,000 ft.-lbs. The allowed 
moment per foot width of girder is 101 x 32? = 
103,430 ft.-lbs. The width of beam required is 
then 25% ins. The area of rods required is 14% 
of that of the beam, or 10.2 sq. ins. This is very 
nearly made up by six rods 1% ins. in diameter 


lowed 


portional to the di 
from neutral axis. 
The writer believes that the foregoing 
ples of design, while they do not show the 
ent economy of some special systems, would | 
concrete-steel designing in the class of 
engineering and force recognition where it 
decried. 
Tests of beams thus systematically «d: 
would show where any modification of uni 
needed. 


RAILWAY WEED BURNING DEVICES. 


On many railways, and especially the Wester 
prairie lines, the keeping of the tracks clear fron 
weeds is a difficult problem, as the section for 
are limited and the growth of weeds is very 
rapid. In several cases cars fitted with 
burners, making a hot flame beneath a pan or 
apron, have been used with success, and one of 
these is illustrated herewith. The first machine was 
built at the Shoreham shops of the Minneapolis 
St. Paul & Sault Ste. Marie Railway about ten 
years ago, and we are informed by Mr. T. A. 
Foque, Mechanical Superintendent, that if an- 
other was to be built there would be no change 
in the burners and effective parts. Blue prints 
have been sent to a number of other railways, 
which have copied the machine, with certain 
modifications or improvements of their own 
Fig. 1 is an outline drawing, showing the general 
construction, and the view in Fig. 2 shows the 
arrangement of the apron and burners. 

The machine consists of a flat car, upon whic! 

are mounted a horizontal 


FIG. 2. OIL BURNERS AND APRON OF WEED-BURNING CAR. 


and two 15-16 ins. The allowed safe shear on 
the full section of the concrete girder is 34 of 200 
(the nominal ultimate) + 3% (the factor of 
safety), or 40 Ibs. per sq. in. The concrete will 
then take 40 x 32 x 25.5 = 32,640 lbs. The total 
end shear is 44,000 lbs. As the concrete will take 
just about *% of the shear, we may turn up the 
two 15-16-in. rods and anchor them at the ends, 


return-tube boiler and 
a Brownell engine, with 
cylinders 11 x 18 ins 
making the car self- 
propelling by means of a 
sprocket-chain to one of 
the truck axles. The 
boiler also supplies steam 
for operating four 
air pumps and a duplex 
pump. At the other 
end of the car are a 
wooden water tank 
3,000 gallons capacit 
and an oil tank of ‘)S! 
gallon capacity. At 
extreme end is 
operating platform, f: 
which the set of !/- 
burners is suspended 
ing attached to a swi 
ing frame operated 
lever, so that the 
can be raised to clear obstructions. Sheet 
aprons extend in front and behind the pan 

the burners. The speed at which the mac! 
is run depends altogether upon the nature 
growth of the weeds. When the weeds are |'- 
one burning will kill them. On this road 
common forms of prairie weeds (including 
Russian thistle) have to be dealt with, and w 


| 
~ 
- 
% 
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avy it is necessary to make two runs 
; The oil consumed averages about 
ay per mile of weeds burned. The ma- 
75,600 Ibs. in working order. 
atus for utilizing the smokebox gases 
motives to destroy weeds (D. Hawks- 


a ‘ents of 1885-’86) was in use at one 

= -ye Chicago, Burlington & Quincy Rail- 

F Locomotive Fitted to Apply Smoke-Box 
es for Weed-Burning; Chicago, Burlington & 

Juincy Ry. 

‘ ines west of the Missouri River. This is 

sh in Fig. 3, from blue prints furnished 

by Mr. F. H. Clark, General Superintendent of 

Motive Power. This device did not prove satis- 

factory, however, and recently a weed-burning 


machine, using fuel oil (on the same general 
principle as the machine already described), has 
been built. In the Hawksworth system a cylin- 
drical chamber in front of the smokebox ter- 
minated in a vertical chamber 8 ins. wide, ex- 
tending across the track. In front of this was a 
short apron, resting upon the rails. Within the 
chamber were two steam jets, supplied by a 
pipe from the dome. When the engine was in 
use as a weed-burner the smokestack was closed 
by a damper and a valve turned in the exhaust 
nozzle so as to discharge the exhaust horizon- 
tally. 

THE RELATION OF SEDIMENTATION AND ACID MINE 
WASTES TO THE POTABILITY OF THE LOWER 
MONONGAHELA RIVER. 

By S. J. Lewis.* 


During the summer of 1905 the writer, acting 
for the U. S. Geological Survey, conducted inves- 
tigations of water supply conditions on the Mo- 


is very sluggish. This is coincident with a rapid 
increase in the density of population draining 
into the stream. The river receives the sewage 
of nearly 200,000 people, besides an enormous 
amount of industrial waste, in’ the SO miles be- 
tween Greensboro and Pittsburg. The greater 
part of the population is located immediately on 
the river banks, and its sewage is discharged 
directly into the stream. 

The combination of sewage, mine-waste and 
mill-waste with a naturally muddy water can- 
not by any stretch of the imagination be con- 
sidered fit for drinking. Nevertheless, nearly 
every town on the stream is supplied with raw 
river water, and the belief is general in this sec- 
tion that this water is safe and wholesome for 
drinking. This belief springs from two features 
peculiar to the locality: 

(1) The stream is for much of the year so com- 
pletely without current that many think the 
sedimentation thus afforded will rid the water of 
all impurities. (2) It is thought that the large 
amount of acid industrial wastes exercises a pow- 
erfully germicidal effect on the disease bacteria 
that may be in the water. 

SEDIMENTATION OR DETENTION INADE- 
QUATE FOR THE REMOVAL OF IMPURI- 
TIES FROM MONONGAHELA RIVER 
WATER. 

It is accepted that sedimentation in properly 
constructed reservoirs is beneficial to polluted 
waters. That such sedimentition is not by itself 
a substitute for purification should be as widely 
known. The river water which caused the Law- 
rence epidemic of 1891 had been two weeks in 
storage before it was supplied to consumers. The 
public supply at Covington, Ky., using the badly 
polluted Ohio River water, is from a storage 
reservoir where this water is kept 32 days be- 
fore use; yet the town suffers heavily from ty- 
phoid fever, most of it not traceable to other 
sources. At New Albany, Ind., with a month's 
storage of the supply, similar results are noted. 
No engineer would claim that sedimentation alone 
will improve a badly polluted water so that it 
can be used with entire safety. 

The beneficial influence of sedimentation de- 
pends almost wholly upon the amount of time 
that is given for the quiescent water to settle in 


Exhaust Nozzle. 
— | T ~~ 
| 
Sectional Elevation. Front Elevation. 
iG. 4. LONGITUDINAL AND CROSS-SECTIONS OF FRONT OF WEED-BURNING LOCOMOTIVE. 
“sahela River. This stream has a quick-spill- a basin. This time element is absolutely neces- 
‘rainage area down to Greensboro, below sary. The use of the term “sedimentation” 


ed _'t is completely canalized and the current 


_ ant Engineer, U. 8. Geological Surve Pros- 
pect ®., New York City. 


seems, therefore, somewhat unfortunate. It is 
proposed to substitute for it the term “detention,” 
as adequately expressing the time relation that 


is the prime factor in the purifying process. De- 
tention, then, is the process of keeping a water 
as nearly motionless as possible for as long a 
time as possible. It is quiescence plus length o! 
time, and its efficiency will evidently be inversely 
proportional to the rate of motion of the water; or 
1 
, where V c Vrs, 

Vv 

the latter being the well-known Chezy formula 
for the computation of flow in open channels 
If by its use the velocity be determined as 2, 3 
ete., cu. ft. per sec., then D in the formula will 
have fractional with 
velocities. In streams having either no current 
or no obstructions this relation should be di- 
rectly determinable. 


Detention Dd 


values for streams such 


Evidently, with an appre- 
ciable velocity, the detention is fractional, and 
the opportunity for self-purification correspond 
ingly small. The value of V that need at this 
time be considered is zero, which, substituted in 
the formula, gives a value of infinity for D \ 
condition of absolute quiet is therefore necessary 
for perfect detention. This condition is not even 
approximated in the best storage reservoirs. The 
influences of wind, temperature, inflow and out 
flow all combine to maintain a certain degree of 
motion. In order that nearly perfect detention 
shall be approximated on a running stream ther 
must be practically no current at any time: as 
at low water the Monongahela River is a chain of 
stagnant pools totalling 80 miles in length, condi- 
tions seem to be highly favorable for detention 
Let us see if this is actually the case 

If the contamination in this stream were sup- 
posed to enter only at Greensboro and ceased 
below that point, it seems more than probable 
that the water would, in the 80 miles of detention 
be satisfactorily purified by the time it reached 
Pittsburg—if it ever did reach Pittsburg. The 
average citizen seems unable to appreciate the 
fact, which seems also to be overlooked by engi- 
neers, that contamination not only does not cease 
at Greensboro, but grows greater in quantity and 
more offensive in quality with every foot that 
one goes down the river. Instead of the pollu- 
tion being a certain fixed amount which is sub- 
ject to the infinitely high detention influence of 
80 miles of stagnant water, the contamination ts 
scattered along the entire stream. For example, 
the sewage of Charleroi, with a population of 
7,000, goes into the river, to be pumped raw by 
Monessen, only a few miles below, and distrib- 
uted through the pipes of the city before the 
river has had the water more than a few hours 
The effect of the use of this water on the health 
of Monessen is evident from the following figures 
of typhoid mortality.* 


Typhoid Fever Mortality, Monessen, Pa. 


Percentage 


, Total Typhoid Typhoid total 
Year. deaths. cases, deaths. mortality 
1900 30 oO 10 33 
1901 17 4 
1°02 Th 9 2° 


When it is considered that there are about 30 
towns in the United States in which the typhoid 
death rate is less than 25 per 100,000, corre- 
sponding to a mortality of about 1%, the sig- 
nificance of these figures becomes sinister. It is 
possible that some of the deaths were of foreign 
origin,? as the number of cases is decidedly less 
than that usually allowed by epidemiologists (ten 
cases per death). The fact that a majority of 
the cases were traceable to the use of the city 
water puts the responsibility for this condition 
clearly where it belongs. If the river could take 
all the pollution at a certain point and give S80 
miles of detention to it, the resulting water might 
be drinkable. But such is not the case. Each 
pool has its own contamination, and must do its 
own purifying. The detention efficiency of the 
river is measured not by its absolute length— 
again the old error—but by the time that each 
batch of pollution gets in detention: in other 
words, it is measured by the efficiency of the last 
pool above the particular town whose 
supply may be under discussion. 


Water 
The case o* 


*The majority of these cases were vicited by the Me?'- 
cal Inspector of Washington County, Pa., and traeed tA 
the wse of the river water. Report Pa. State Board of 
Health 

{*Or that not all the cases were reported.—Ed] 
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Monessen is bad; the case of McKeesport is 
worse, because there are more people affected. 
Typhoid Fever Mortality, McKeesport, Pa.* 


Per cent 

Total Typhoid Typhoid total 
Year. Population. deaths. cases, deaths. mortality. 
1803 27,000 (est.) 464 123 és +s 
1894 28,000 45 63 8 1.8 
1805 2s 000 444 200 29 6.5 
1st 30,000 537 13 2.4 
1807 0,000 468 86 17 
33,000 528 100 15 2.8 
33,700 151 14 24 
1900 34,227 684 315 23 3.3 
1901 85,000 693 275 2 4.2 
1902 35.500 799 262 30 3.8 
1s 36,000 788 313 43 5.5 
1904 37,000 706 324 48 6.0 


~ *Report McKeesport Board of Health, 1004. 

The last year’s figures are equivalent to 129 
deaths per 100,000—a figure putting McKeesport 
in the same class with Wheeling, W. Va., and 
Pittsburg, Pa., as a hotbed of the disease. Can 
anyone claim that a water supply whose use re- 
sults in such disease can be other than con- 
taminated? 

If there is any cumulative effect in the chain of 
pools, that is, if each pool, after purifying its 
own sewage, has some residual purifying power 
to apply on matter from above—a paradoxical 
condition—the river water near Pittsburg, at the 
end of the long chain, should be of excellent 
quality. The figures below are quoted from an 
article in Engineering News, appearing in 1904. 
They show that Monongahela River water sup- 
plied to the south side of the city and to six 
boroughs of the city proper give the following 
results on the health of the consumers: 

Typhoid Fever in Part of Pittsburg, Pa. 
Deaths per 100,000. 

1898 1899 1900 1901 1902 1903 
ral 110 144 125 144 139 
These figures are so much worse than McKees- 

port’s as to make it certain that the river water 
has not improved in the travel between the two 
cities; in other words, each pool has not suffi- 
cient time to purify its own sewage, so that the 
accumulations from above are passed on prac- 
tically unchanged. The theory of an 80-mile de- 
tention basin is very pretty, but in this instance 
it does not work out. 

It must not be forgotten that to have the pollu- 
tion settle to the bottom is by no means to get 
rid of it. Disease-producing bacteria can live 
elther with or without oxygen, and may retair 
vitality for an indefinite period in the material 
at the bottom. If, through a sudden rise in the 
velocity of the stream, scouring should take 
place from the sedimented material, it might 
largely be returned to the main body of water, 
to be swept into water supply intakes below, as 
in the epidemic of typhoid at Detroit, caused by 
the removal of sewage deposits from the bed of 
a river ultimately delivering into the water sup- 
ply of the city. It is true that typhoid and coli 
forms degenerate markedly within a short time 
of their entering large bodies of water, but so 
many epidemics have arisen from germs washed 
into reservoirs, where they must have stayed for 
some time, that it seems more than possible for 
disease to originate from pathogenic organisms 
which have been stored at the bottom of a de- 
tention basin. In the case of the Monongahela 
such masses of material may be and are swept 
down stream every spring by violent floods. 
Measurements by the U. S. Geological Survey 
show* that in the spring the river may rise 
within a few hours, and sometimes three or four 
times a month, from 7,000 or 8,000 cu. ft. per 
sec. to the enormous figure of from 45,000 to 200,- 
000 cu. ft. per sec., an expansion in the fixed 
channel of from 6 to 25 times the original volume 
of water. During several months of the year, 
therefore, detention would be useless, on account 
of the scouring; the rest of the year there is so 
very little water, as compared with the greater 
summer pollution, that it is hopeless to expect 
the water to become even reasonably safe. 

THE GERMICIDAL EFFECT OF ACID MINES 
WASTES ON PATHOGENIC GERMS IN 
THE MONONGAHELA RIVER WATER. 

There remains for discussion the theory that 
enough mine wastes enter the stream to be germ- 


*Figures kindly furnished by E. C. Murphy, Hydro- 
grapher, U. S. Geological Survey, Washington, D. C 


icidal to bacteria, yet harmless to water-users. 
Most of the washings from coalfields enter by 
way of the Youghiogheny River at McKeesport, 
so that the portion of the stream above this city 
would be ruled out at once. The acid drainage 
above this point is mainly from mills. Field 
tests made by the writer have failed to show 
that the acidity of the water is sustained more 
than a mile or two below the mine outfalls. 

Acid wastes enter the river mainly as sulphate 
of iron. Free acid sometimes occurs, usually in 
small amount. There is also much lime in the 
water. Such purifying action as goes on is due 
to the combination of these chemicals to form 
bulky precipitates, which settle to the bottom in 
quiet water; in going down they entangle much 
suspended matter, so that at times the water 
may be improved 50% to 95%. The process is 
merely a rough approximation to the coagulating 
processes in extensive use in mechanical filter 
plants. In chemical action it is practically iden- 
tical with the methods in use at Lorain, O., 
Quincy, Ill., and St. Louis, Mo. Experience with 
the muddy and highly colored water of this sec- 
tion has shown conclusively that the process is 
absolutely necessary for the economical treat- 
ment of these waters. It is the unanimous 
opinion of engineers, however, that such a pro- 
cess cannot be regarded as adequate in Itself to 
assure the safety of a polluted water. After- 
filtration is necessary, if only to remove the pre- 
cipitated organic matter. 

The treatment at St. Louis is typical. At this 
place coagulation is all the treatment the city 
water gets. The percentage of removal of bac- 
teria frequently rises to 98%, and frequently 
drops to 75% or less. The average of figures for 
a number of months in 1904, submitted by the 
city bacteriologist,* is a little over 94%. This is 
looked upon with considerable satisfaction, be- 
cause mechanical filters frequently average only 
97%. It does not seem to be understood that it 
is precisely this difference of 2 or 3% that makes 
the difference between health and disease in a 
highly polluted water. The water of the Merri- 
mac River, which caused the epidemic at Law- 
rence, was sedimented before being used, with a 
removal of bacteria of 95% from plain detention 
without the use of coigulant. Yet this water 
earried disease. Now, with sand filters giving 
only 3 or 4% more efficiency, Lawrence practically 
has no typhoid. The inference is clear. The St. 
Louis water is not safe. The figures referred to 
show this, and the steadily rising rate of typhoid 
mortality in St. Louis seems to confirm this view. 

The treatment here is made with great care 
by trained men under careful control. Yet the 
results are imperfect. How much efficiency can 
reasonably be expected of the “natural” coagu- 
lating processes going on in the Monongahela 
River, with every element of the problem de- 
pendent on chance? 

At St. Louis iron is added as coagulant in the 
proportion of from % grain to 8 grains per gal- 
lon of polluted water; this is equivalent to from 
8 to 51 parts per 1,000,000. Monongahela River 
water, as assayed by the writer, generally con- 
tains less than 1 part per 1,000,000 of iron, and 
days may pass without the iron content rising 
above 4 parts per 1,000,000. If the process is to 
be depended on to safeguard consumers of the 
water from disease like typhoid, the chemical must 
be present in the stream, not intermittently or 
irregularly, but every day, and every hour of 
every day. Even if conditions here were perfect 
otherwise, the amount of sulphate of iron in the 
water is not sufficient to coagulate impurities in 
this stream to any great extent. 

In the mind of the average citizen of this sec- 
tion confidence in the safety of the water for 
drinking arises from the belief that there is much 
free acid in the stream, destructive to whatever 
it touches, and hence germicidal to disease or- 
ganisms. This assertion has been repeated from 
one to another until it has become an article of 
faith. As a matter of fact, the bulk of the sul- 
phuric acid entering the water cannot exist long 
as free acid. It combines instantly with any- 
thing available in the water. There are usually 


*am, Public Health Assoc., Vol. XXX. 


over 100 parts per 1,000,000 of lime ip 
besides much organic matter. The aci 
combine, as above described, to form 
lime. There is seldom enough acid ¢ 
all the lime; if there should be, the exo. 
would probably be absorbed by the or. 
ter; and if there should still be an ex: 
as very rarely happens, it would be th 
germicide sought. The question nar; 
down to this: How much free acid is 
to kill disease bacteria, and is such 
present in this river? 

The experiments of numerous work 
shown that sulphuric acid is fatal t) . 
when the acid is present in sufficient 
From the mass of data it will be su: 
quote the results obtained by Rideal.* 
germs were inoculated from pure ecu! 
dirty water; this because it is found 
kill them in clean sterile water than in : 
water which occurs in a polluted stre. 
organisms were kept at room temperatu 
results as follows: 


Strength of solution, Time of exposure. 


0.025% 20 hours 
0.03% a. % hour 

b. 20 hours killed 
0.035% % hour 


It is seen that 20 hours’ exposure is rn 

to kill the bacteria in a solution containine 95 
parts per 1,000,000 of sulphuric acid; while pals 
an hour’s exposure to a solution contain 
parts per 1,000,000 is sufficient. If, therefore 
such a strength of acid were constantly presen 
in the stream, or a less strength could be eo inted 
on for about 20 hours at a time, the faith of these 
people in the germicidal efficiency of the acia 
would be well founded. Samples from the river 
have failed to show any free acid whatever for 
many days at a time. Evidently, the purifica- 
tion would occur only at irregular intervals. It 
has repeatedly been shown that germs whose 
growth has been arrested by exposure to acid, 
even for a long period, retain their Vitality and 
become vigorous again when favorable conditions 
once more obtain. If the acid should not be 
present in proper strength the full time, there- 
fore, the benefit to the water would be very 
slight. 


The hypothesis of the helpfulness of the acid. 


falls to the ground, from the mere fact that there 
is never by any possibility enough acid in the 
river. Field assays made during the summer of 
1905 failed to show a trace of free acid; analyses 
made for the Pittsburg Filtration Commission 
seldom showed over 40 parts per 1,000,000, The 
highest figures obtained, as far as known. are 
from analyses made by the chemist of the Car- 
negie Steel Co., at Homestead; at this point 100 
parts per 1,000,000 of acid have been found half 
a dozen times in the last few years. Upon the 
proportion of acid present depends the whole 
virtue of the process. It differs from oxidizing 
agents like potassium permanganate, in the fact 
that it is not the quantity of acid that signifies, 
but the degree of acidity of the whole body of 
liquid. A given quantity of permanganate would 
do just as much work in two volumes of water 
as it would in one, only the action would be 
slower. The ultimate effect would be about the 
same. Sulphuric acid, on the contrary, may be 
strikingly effective in a given strength of solu- 
tion and be wholly useless if the solution is 
weakened. 

To sum up: The mineral acid, to benefit the 
water, must act either as coagulant in the form 
of sulphate or as germicide in the form of ac!d: 
for the former there is not enough fron, an! for 
the latter there is not enough acid. 


THE WABASH R. R. FREIGHT TERMINAL °*' 
burg, Pa., is a four-story building of steel fran 
struction, adjacent to the passenger terminal stat 


railway is on the second floor level, and the firs’ ‘oor 
serves as the freight house for receiving and ‘1 ng 
freight. The upper floors serve for storage, ¢! here 
are four elevators of 2 tons capacity, and one of ( °"S 
capacity. The terminal is about 572 « 145 ft nas 
ecst about $2,000.000. 

*Disinfection and the Preservation of Food.’ ion 
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«NEERING ANALOGY IN CONNECTION 
OESIGN OF THE CLEVELAND BREAK- 
Wa 
ne eontribution to the history of’ 
is afforded by some long-lost 
A ently discovered by Col. M. B. 
Engineers, U. S. A., now lo- 
a 4 Rapids, Mich. In 1877 Colonel 
oe as then located at Cleveland, made 
= port, estimates and sketches, in 
»mmended an all-stone breakwater 
= )., in place of the old timber crib, 
8 ype, then commonly used. This re- 
vie erred to Major McFarland, at Os- 
ise for remark, and appears to have 
sits -ed in a fire that occurred about that 
cw ‘king over some old papers recently 
Colo iams found the originals on which the 
lost ents were based. 


Thr . the courtesy of General Mackenzie, 
Engineers, we are permitted to publish 


Chiet 
this report and the drawings that accom- 
panic Our readers will at once perceive the 


similarity between the design made by Colonel 
Adams in 1877 and the type of breakwater re- 
cently built at Buffalo and at Cleveland with 


tons. Such a structure would remain undisturbed under 
the action of any wave generated for this harbor and if 
rubble s‘one was used at 15 ft. below the surface of the 
water, as foundation, it would not be disturbed. Both 
of these statements are sustained by actual observations 
and trials with large stones placed on the end of the 
completed breakwater where the superstructure has not 
been carried up and by the fact that drifting sand is sel- 
dom carried around the ends of the piers along any por- 
tion of this lake when out to the 15-ft. contour. 

I have therefore to respectfully submit a design for 
a stone breakwater, which I have prepared with these 
facts and positive information as to cost of stone to 
guide me, and have estimated the comparative cost of a 
stone structure with one built of stone and timber which 
are sent you with a drawing of cross-sections of each 
kind of work in accordance with the verbal sanction of 
Col. Blunt. I remain, General, 

Very respectfully, Your obedient servant, 
M. B. Adams, 
Capt. of Engineers, U. S. A. 
ESTIMATE. 


(Report of. Capt. M. B. Adams, on 
Oct. 11, 1877.) 

[Note: It is to be observed that the retained papers are 
not exactly in accord; the estimates, report and sketches 
not exactly agreeing. The estimates provide for a 
25-ft. width in the structures at water level; the report 
only mentions slopes of 1 on 1% outside and 1 on 1 in- 
side, with a crown 15 ft. wide. This would give a thick- 
ness of 32% ft. at water level. One sketch gives a cross- 
section with outer slope of 1 on 2 and this agrees more 


ne 


breakwaters, 


FIGS. 1 TO 4. 


TYPES OF BREAKWATER SUGGESTED FOR HARBOR AT CLEVELAND, 


O., IN 1877. 


rubble foundation and heart and with large 
stone covering. 

It will be seen from the report printed below 
that nearly 30 years ago the all-stone construc- 
tion was thought to be cheaper than the timber 
crib construction. 

Cleveland, O., Oct. 11, 1877. 
Brig. Gen. A. A. Humphreys, 
Chief of Engineers, U. S. A:, 
Washington, D. C. 

General: During the session of the Board of Engineer 
Officers, convened to consider the question of a break- 
water at Cleveland Harbor, Ohio, in five fathoms of 
water, and to select the site for the same, the fact of the 
cheapness of stone in all this vicinity was urged as an 
inducement towards its adoption in lieu of any other 
kind of material in the structure. 

Since the meeting of the Board, through the ordinary 
course of operations on the portion of the work now 
completed, two important considerations have come up, 
both of which should receive early consideration before 
the work advances much further, as they relate to its 
durability and ultimate aid to commerce. 

I have the honor therefore to respectfully invite your 
attention to these questions, as they will be made (as I 
understand from the Hon. A. Townsend, Congressman- 
elect from this district) the subject of an interview 
which he intends asking at the Engineer Department in 
a few weeks. 

I find that large block ini can be had much cheaper 
than Was the case at the time the Board was in session 
and that the fall in the price of stone of all kinds has 
been greater than that of timber. Indeed the decrease 
in the price of stone has been somewhat astonishing or 
else the price, as given at the time the Board was in 
Session, was unduly great; and consequently the use 


of timber eribs with stone was adopted rather than stone 
alone ' 


Undoubtedly if a stone structure can be built anywhere 
_ ‘heaply as the crib one, it would be the more 
I \t by making the outer slope 1 on 1% and the 
‘ner sone Jon 1, allowing for 15 ft. thickness on the 
ft. settlement into the bottom, the cost will 
* “4 (se same whether constructed of timber or 


sree blocks of stone, weighing not less than 1% 


nearly with the statement in the report, that ‘‘the cost 
will be about the same whether constructed of timber or 
made of large block stone,’’ than either of the others, as 
follows:] 
For a crib 50 ft. long and superstructure in 18 

ft. of water, the following is required at ruling 

prices: 
Timber, 57,488 ft. B. M., at $20 OFT cacece $1,149.76 
Rubble stone for foundation, 7 7 ft. 

x 5O ft. x 50 ft. 17,500 cu. ft. 

Rubble stone for “filling, 20 ft. 


x 25 ft. x 50 ft. 25,000 cu. ft. 
42,500 cu. ft. 
or $82 cords at $4 per cord......ccccccccccss 1,328.00 


or $50.10 per lin. ft. 


For stone structure in 18 ft. of water (Fig. 1): 
Total area of cross-section, 15 ft. x 32 ft. + 


Total area of rubble stone in cross-section, 
Total area of large stone............. 298 sq. ft. 
For each lineal foot of breakwater there will 
be required 1,219 cu. ft. = 9.1 cords, at 
And of large stone there will be reauired (al- 
lowing 2/, for interstices) */,; x 298 =— 181 
cu. ft. solid of large stone (140 Ibs. per 
cu. ft.) = 25,340 Ibs. = 12.7 tons at *$1 


(A note appears on this sheet that a Mr. Carrier will 
contract with good securitv to furnish 42,009 tons of 
large stone per year at $1.25 per ton.) 


For stone structure in 30 ft. of water (Fig. 2): 


An estimate of cost for the crib structure being built 
in 1877 at contract prices was made and in 18 ft. of 
water it was shown to cost $77.40 per lin. ft; then 
the following: 


Cross-section of stone structure in 18 ft. of 


water (Fig. 3), stone foundation, 68 ft. x 
408 sq. ft. 
Stone substructure and superstructure 
25 ft. x 68 ft. 15 ft.+ 25 ft. 
x 18 ft. = O77 aq. ft. 


The former by the cord, for each lineal foot 

of breakwater will cost, 3.1 cords, at 

$12.40 
The latter, by the ton, allowing */,; for inter- 

cost 


7 x 140 Ibs. 
3/5 — $1.25 per ton........ ; 50.16 


The crib structure then being built at contract prices, 
: aa ft. of water, was estimated to cost $130.42 per 
n. 


Cross-section of stone structure in 30 ft of 
water (Fig. 4): 

- 106 ft. + 74 ft. 

Stone foundation 106 ft. x 6 ft. + ——— a 


x 12 tt. 1,716 sq. ft. of rubble ce. in 
cross-section, or 13.5 cords per lin. ft., at $4 


Large stone, in substructure and superstruc- 
ture, the same as before 
977 x 140 Ibs. 
2,000 Ibs. 
$104.16 


{Note: The stone arriving at the work (crib filling and 
riprap) was weighed by boat displacement and was 
measured in cords; and as the factors °/s solid, °/; inter- 
stices were assumed as correct the weight of the stone, 
140 lbs. per cu. ft., necessarily resulted It would have 
been nearer the truth to have taken the factors at % and 
the stone at 168 Ibs. per cu. ft., though the resulting 
weight would have been the same.] 


COAL AND COKE EXPORTS of the United States in 
1905 aggregated about 9,000,000 tons (2.240 Ibs.). valued 
at about $31,000,009. Anthracite makes up $11,000.00) of 
this, and coke $2,000,000. The larger part of the coal 
went to Brit-sh North America, including about two-third 
the bituminous exports and nearly all the 
Mexico and the West Indies took most of the remaining 
bituminous. The exports of coal from this country to 
Canada have about doubled in the ten years 1895 to 1905. 
The coal exports of Great Britain are about five time 
those of the United States, while Germany exports about 
twice as much coal as the United States The figures 
above given do not include coal supplied to veese’s en- 
gaged in foreign trade; in the case of the United State 
this amounted to 5,090,000 tons in 1905. While third in 


anthracite 


the list of coal exporting countries, the United States 
leads in production. The latest available year, 1244, 
showed productions as follows: United States, 314,508.00) 
tons; United Kingdom, 232,428,000 tons; Germany, 118 
907,000 tons: France, 33,303,000 tons; Belgium, 23,135.00) 
tons; Japan, 9,702,000 tons. 

STREET RAILWAY TRACK CONSTRUCTION on the 
Madison & Interurban Ry. includes concrete foundation 
in the business streets and stone 
in the residence streets. 
of concrete is 7 ft 


ballast foundation 
In the former case, the width 
, with a depth of 11’ ins. for a width 
of 20 ins. at each side (under the rails) and 6 ins. at the 
middle. The 6-in. 72-!b. tee rails are secured by clamps 
on anchor bolts, and are connecte1 by transverse tie 
1ois. Granite b'ocks are laid against each side of each 
rail, and the rest of the street is paved with asphalt. 
The inside blocks are chipped to form the flangeways. 
In the residence streets, and at all special work, the 
rails are spiked to timber ties, and a bed of concrete 
is filled between and over the ties to support the granite 
blocks and the paving. The rail joints are spliced dur- 
ing construction, and afterwards cast welded on the Falk 
system. 


> 


THE SALARIES OF THE ENGINEERS of the New 
York Rapid Transit Commission are published in the 
“City Record” of Jan. 30. Some of the important items 
are as follows: 


MAIN OFFICE. 


1 General Inspector of Designs............... 4,000.0) 


1 Private Secretary to Chief Engineer 2.1000) 


Division Engineers receive a salary of $4,000 per annum 
and the Assistant Engineers under them are paid on the 
average considerably less than the Assistant Engineers 
in the Main Office. The appropriation for the 28 Assist- 
ant Engineers’ salaries on the Third and Fourth D visions, 
for example, is $45,000. In the Inspection of Material 
Depa:tment the salaries are as follows: 


1 General Inspector of 3,600 07 
10 Inspectors of Stee] 14,089 01 


A NEW PROCESS FOR CASE-HARDENING IRON has 
been developed by two Prussian inventors, according to 
the “Iron & Coal Trades Review.’’ This process advo- 
cates adding to the iron a small percentage of phos- 
phorus combined with a large amount of carbon. The 
fron is heated in a tempering powder of bone dust, to 
which are added 300 grains of yellow prussiate of potash, 
250 grains of cyanide of potassium, and 490 grains of 
phosphorus. The receptacle in which the iron and these 
ingredients are placed is closed and the cracks filled with 
clay, and then raised to a clear red or white heat. The 
mater al treated is then taken out and plunged, while still 
hot, into a warm bath. It is claimed that a piece of iron 
weighing 400 ibs. can be hardened to a depth of O4 ins, 
and that the fron so hardened can neither be cut nor 
chipped by the best steel used, although it can be readily 
welded. 


: 
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AN ECONOMICAL CONCRETE ABUTMENT. 
By C. R. Young.* 

A concrete abutment of economical design was 
recently constructed at the Etobicoke River, 
about seven miles west of Toronto, on the Mimico 
Division of the Toronto & York Radial Ry. The 
railway, which is an electric one, carrying a 
heavy suburban traffic, crosses the river valley 
by 600 ft. of wooden trestle, a 140-ft. through 
truss steel span and S800 ft. of fill, averaging 1S 
ft. deep, commencing immediately to the west of 
the 140-ft. span, thus necessitating an abutment 
at this point. 

‘Saving in concrete was effected in two ways. 
First, the fill was stopped 30 ft. from the center 


SINKING A MINE SHAFT THROUGH WATER-BEARING 
MATERIAL BY THE AID OF STEEL SHEET PILING. 


In the article on steel sheet piling in our issue 
of Nov. 23, 1905, mention was made of the use of 
this material in the successful sinking of a mine 
shaft through soft material after two unsuccess- 
ful attempts had been made with shafts sunk in 
the ordinary way. The shaft in question was the 
Auburn shaft of the Robert Gage Coal Co., Bay 
City, Mich., and for the following particulars of 
the work we are indebted to Mr. Charles Coryell, 
Vice-President and General Manager of that 
company. 

The sinking of the coa] shaft near Auburn, 
Mich., was commenced on March 10, 1904, and 
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of the abutment and allowed to slope down all 
around on a slope of 1% to 1 to the circular wing 
walls, the tops of which are slightly above high 
water mark. A short wooden trestle, put in be- 
fore filling commenced, carries the traffic from 
the bridge on to the fill. Second, a saving of 
some 24 cu. yds. of concrete was effected by 
leaving an arched opening in the center of the 
abutment where the material is ineffective. 

Details of the structure are shown by the ac- 
companying illustration. The arch between the 
truss-seats was reinforced by five 56-lb. scrap 
rails, placed 1 ft. apart, as shown. This rein- 
forcement was for the purpose of tying the 
“towers” rigidly together and to ensure the arch 
carrying without danger the ends of the stringers 
from the temporary trestle across the river, which 
were supported on a cradle resting on the arch. 

The design was that of Mr. James McDougall, 
Assoc. M. Inst. C. E., Chief Engineer of the rail- 
way. The concrete work was done by Mr. O. L. 
Hicks, Humber Bay, Ont. 


*Assistant Engineer, Toronto @& York Radial Railway, 
Toronto, Ont. 
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the shaft was made 9 x 16 ft. in the clear. After 
going through about 50 ft. of clay, a bed of sand 
and gravel was encountered, producing a very 
large amount of water. Work was continued 
for about four months, using a steel shoe which 
was foreed through the sand by 40 jack screws, 
but when this had been sunk about 30 ft. into 
the bed of sand (and was still about 15 ft. from 
the underlying rock) the surface caved in around 
the shaft, owing to the pumps having removed 
large quantities of sand with the water. As a 
result of this caving the timbers were broken and 
the shaft was thrown out of line, so that the 
work was abandoned. Two other attempts were 
made in the same neighborhood, but these re- 
sulted in similar failures; and Mr. Coryell esti- 
mates that about $75,000 were lost in these three 
unsuccessful attempts to sink the shaft through 
the bed of water-bearing sand and gravel. There 
were sometimes as many as seven 6-in. streams 
of water coming from the sand, and it was found 
impossible to prevent the sand from coming in 
with the water and causing large voids behind 
the timbering. 


The use of steel sheet Piling 
gested, the special feature of the 
the piles would be driven through 
material to solid bottom and a 
formed before any excavation 
was begun. It was decided, th: 
another attempt and to use the 
locking steel piling. The fourth 
started, being sunk in the usual 
50 ft. of surface clay and about 
sand bed. At this point the use of 
was commenced, and the piles 
depth of 20 ft. Each 20-ft. pile 
two 5-ft. pieces and ‘one 10-ft. ; 
lengths being used in order to get | , 
machine under the braces in the ; 
the shaft. The 5-ft. and 10-ft. « 
jacent piles broke joint with one a: 
joints in each pile were spliced wit} 
on, a band of copper being fitte) 
ends of the sections. The splicing 
time and did not retard the driving 
Some boulders were encountered, bu 
broken or driven out of the way wi ‘ 
culty. At the bottom the piles pe: 1 
20 ins. into the slate rock, making 
When all the piles had been driven, «, 

a complete caisson, the excavation 

was commenced, the shaft being tim! 
work progressed. The shaft was 7 © {1 ¢: 
inside the timbering, and after reach): 

it was sunk through that in the usu! 

The method employed for driving 
the bottom of the excavated shaft is : 
interest. At the surface and near the top 
shaft was a Star drilling machine. 
1,600-lb. hammer by means of a jerk-line 
giving it a drop of about 3 ft. The hammer was 
guided by a system of sheaves and guided 
over the piling by a large piece of pipe made of 
heavy sheet steel. The use of a water jet : 
facilitate the work was tried at first, but 
caused the sand to boil up in the shaft, and wa 
abandoned. There was no trouble in driving 
piles, but considerable time was consumed 
changing the tackle to drive each piece 
A DUPLEX COMPOUND TANK LOCOMOTIVE for 
pusher service on heavy grades has been built for th 
Belgian State Railways by the Societe Anonyme de Saint 
Leonard, of Liege, Belgium. It is a four-cylinder engin: 
on the Mallet duplex system, in which the rear grou; 
wheels is carried by the main frames, while the front 
group is carried by a swiveling truck frame under the 
boiler. This truck is pivoted at its rear end. The high- 


pressure cylinders are in front of the rear (fixe!) grou 


of wheels, and are inclined 3.85%. The low-pressure cy) 
inders are on the front of the truck frames and have an 
inclination of 7.1%. The engine is of the 0-6-6-) class 
and has water tanks on the main frames (alongside the 
firebox) and also on the truck frames; these latter are 


added to increase the adhesion of the driving truck. As 
the engine is designed to burn fire slack coal and waste tt 
has a firebox of enormous area but very small depth 
The general practice in Belgium, however, is to use bri- 
quettes made of this fine coal, so that the shallow fire- 
box is gradually disappearing. There are two fire doors, 


and two firemen are required to maintain the thin and 
even fire necessary with this grade of fuel. The engine 
was built specially to assist trains up the 3°) grad from 
Liege to Ans, where heretofore two pusher engines of the 
0-8-0 class have been used for each train. The engine 
is in some respects comparable with the French duplex 
compound tank locomotive of the Fairlie 
trated in our issue of Dec. 21, 1905. The dimensions 0 
the Belgian engine are as follows: : 
Class .....-. Duplex 0-660 
Weight (empty, 201,880 Ibs.) 5 
Cylinders, h. p. (2) 

Cylinders 1. p. (2) 

Valve gear .......- 

Boiler, diameter 


Dome, diameter, 27.2 ins.; 
Smokebox, length ........-- 
Working pressure . 


Firebox (Belpaire); length, 9.71 ft; width 4A 
Firebox, depth, at tube plate, 4.30 tt.; b oe 164 
Tubes (brass, ribbed); ft 
Tubes, diameter, outside, 275 ins.; length. 8 94 ft 
Heating surface, ft 
Heating surface, firebox......----- 
Heating surface, total ...... 0a, ft 
Grate ATCA ft 
Height, rail to top of. ‘smokestack ft 
Smokestack, diameter, at base, 36 ins.; at The 
Coal in bunker.,...... Ibe. 


Tractive force, 41,000 
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Water meters are much to the front in both 
New York and Philadelphia just now. As usual, 
the opponents of water waste prevention, par- 
ticularly in New York, are crying out that the 
advocacy of meters is designed solely to benefit 
some manufacturer of those devices. It never 
occurs to such people that the failure to stop 
water waste makes necessary more and larger 
contracts for other things than meters, and gives 
far greater opportunity for graft than would 
be possible if every consumer in a city were 
metered. No better illustration of this truth 
can be given than Philadelphia. The Hering- 
Wilson-Gray Commission of 1899 advocated the 
restriction of water waste, and Mr. John C. 
Trautwine, Jr., as Chief of the Philadelphia 
Bureau of Water, was persistent in his argu- 
ments for waste prevention as a preliminary to 
the construction of filters. Mr. Trautwine had 
his labor for his pains, was virtually ordered 
by his political superiors to shut his mouth, and 
finally resigned his position rather than be a 
party to the construction of filters double the 
necessary size in order that the people of Phila- 
delphia might let half or more of the water 
pumped and filtered at great cost run back to 
the river through the sewers. Then followed 
those huge filtration and pipe contracts, with a 
time-element never designed to be enforced, but 
subtly intended to drive away all bidders out- 
side the ring. Could any favoritism to meter 
manufacturers, equal that shown to filter and 
pipe contractors at Philadelphia prior to the ad- 
vent of the reform administration? We have 
no hesitation in saying that the additional ex- 
penditure for pumps, filters and pipes at Phila- 
delphia, to provide for utterly inexcusable waste, 
would have more than paid for a meter on the 
service pipe of every consumer. Fortunately 
there is still an opportunity to retrieve some of 
the useless expenditure planned but not yet 
contracted for at Philadelphia, provided waste 
prevention measures are initiated immediately. 
Contracts are to be let at once for pumps to 
supply the Torresdale filters. If reasonable waste 
prevention measures were adopted these pumps 
might be of only 120,000,000 gallons daily ca- 
pacity, instead of the 200,000,000 gallons otherwise 
neccssary. It is on such extravagant lines as this 
that the whole Philadelphia filtration system has 
bron conceived and executed. The popular opposi- 
‘ion against water meters, and the results flow- 
herefrom, has been made the excuse of 
ng works 50 to 100% larger than were 
actually needed, Waste prevention was to be 


bui 


postponed until the filtration plant and acces- 
sories were completed, after which meters were 
to be installed sufficiently fast to curtail the per 
capita rate of consumption to correspond with 
the growth in population: thus the filters would 
supply the needs of the city for some fifty years 
to come. The beauty of this plan, for local 
politicians and political contractors, was that 
it: shuffled off onto future city administrations 
the unpleasant task of waste prevention and 
concentrated in one brief period contract work 
that would normally be distributed over many 
years. 


The present situation in New York is far dif- 
ferent in many of its aspects from that at Phila- 
delphia, but exactly the same in some. New 
York must have a large addition to its water 
supply, and that as soon as possible. Although 
the per capita water waste in New York is far 
less than in Philadelphia, yet it is so large and 
its curtailment so simple that a crusade against 
it should be made at once. Such a crusade, 
contrary to the opinions of some well-meaning 
persons, would have little effect upon the size 
and character of the new works to be con- 
structed by the Water Supply Commission, for 
reasons that need not be stated here. But 
prompt and effective waste prevention measures 
in New York would be in the nature of insur- 
ance against the water famine that will come 
with the year of very low rainfall that may be 
expected soon, and that is sure to come before 
the Catskill supply can be made available. 
Waste prevention would greatly reduce the cost 
of the proposed filter plant for the Croton supply 
and would improve the water pressure through- 
out a large part of the city. Of less immediate 
value, but of incalculable future benefit, waste 
prevention intelligently and vigorously pursued 
at present would so reduce the waste as to 
simplify the great water problem of a very, few 
decades hence. Just as the new Croton supply 
became insufficient long before the New Croton 
Dam was completed, so may the $161,00u,000 Cat- 
skill supply now projected. That supply, relatively 
sooner than the Croton, will have to be filtered. 
Other municipalities within 150 miles of New 
York are growing rapidly. Their water needs 
will soon overlap those of New York, even more 
than at present. The time will soon come, if it 
has not already, when it will be difficult to pro- 
vide sufficient water for actual use; impossible 
to secure pure water to waste. Besides all these 
reasons, presented in the barest outline, for the 
more extended use of water meters there are two 
others, both of great importance: (1) Meters af- 
ford the only equitable means of distributing the 
cost of water between consumers; and (2) no 
city can afford to build, maintain and operate 
works to provide water to waste when there are 
so many sanitary and other public improvements 
erying out for appropriations. 


The crusade against tuberculosis among 
government employees at Washington, D. C., an- 
nounced in an order issued by President Roose- 
velt on March 8, may well serve as an example 
to state and municipal governments. The order 
provides for the posting of rules in every Federal 
building; the ascertainment, by personal ex- 
amination where necessary, of all tuberculous 
persons, the issuance to such persons of rules to 
guard against the disease, and the permissive 
discharge of any one who fails to observe the 
rules; and finally sanitary boards to examine all 
Federal buildings and to report needed changes 
in the buildings, both such as can be readily 
made and such as require structural alterations. 
It is particularly fitting that the national govern- 
ment should enter upon this work, and it is de- 
sirable that its example should be known and fol- 
lowed not only by the several states and munic- 
ipalities of the country, as we have already sug- 
gested, but also by the managers of public and 
private institutions, and the proprietors of in- 
dustrial and commercial establishments. Tuber- 
culosis is one of the most readily preventable of 
all the communicable diseases, but through cen- 
turies of ignorance of the means of its dis- 
semination it is also one of the most widespread 
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of all diseases. The foci of infection are 
numerous and most of the victims succumb 


slowly; therefore, when neglecting simple pre- 
cautions, they sow the germs of tuberculosis for 
months and years. Were not most individuals 
strongly resistant to the invasion of these germs 
the human race would have been annihilated 
long before this. Such measures as have been 
inaugurated at Washington, combined with the 
educative and preventive work already being 
done elsewhere, will greatly hasten the already 
falling death rate from tuberculosis. 


An item of news which must interest particu- 
larly engineers whose memories go back to the 
days of smaller things in engineering is received 
from Cleveland, O. We print it as follows: 


An engineering association, holding monthly meetings, 
has been formed by the engineers of the home office of 
The Roberts & Abbott Co., of Cleveland, O. Each en- 
gineer reports as to any special data published during 
the preceding month in two technical papers, and also 
any matter which he considers of special interest. Mr 
Roberts and Mr. Abbott report on any matter of special 
interest which has come to their notice. At the last 
meeting, recent tests and results obtained with rein- 
forced concrete were discussed, and also the different 
methods of starting rotary convertors. The greater 
number of the engineers are in the fleld, but as the 
majority of the chief engineers are generally in the 
home office, the meetings have already been found Iin- 
teresting and valuable. 


It is not a very long time ago that it was 
difficult and frequently impossible, even tn cities 
of large size, to find a sufficiently large num- 
ber of engineers to form an association. Now 
we have a single engineering firm devoted to a 
single branch of engineering work (electric rall- 
way and power station engineering) employing a 
sufficiently large staff to have a working en- 
gineering society among the men at its head- 
quarter office alone. 

The item also suggests the thought that an fn- 
creasingly large proportion of engineering work is 
coming into the hands of the large organizations, 
which can bring together experts experienced tn 
a wide range of work. It is becoming Increas- 
ingly difficult for the independent engineer, 
working alone or with a small staff, to compete 
with the large, well managed organizations in 
the conduct of engineering work. 


SHALL THE PANAMA CANAL BE BUILT BY CONTRACT? 


In a very short time the United States must 
face the question whether it will carry on the 
work at Panama by its own forces or whether !t 
will undertake to let the work to contractors. A 
mistaken idea became current some time ago that 
the Government’s purchase of steam shovels, rock 
drills, rolling stock, etc., needed for the work at 
Panama, indicated an intention to carry out the 
whole work by day labor. As a matter of fact 
no such conclusion was warranted. The ma- 
chinery must be purchased and set up, whoever 
does the work, and if its purchase had been post- 
poned until contracts were let, it would have in- 
volved a further delay of a year or two after con- 
tracts were let before actual work could begin. 
There is no doubt whatever that Mr. Wallace and 
Mr. Stevens were as competent to decide what 
machinery will best do the work at Panama as 
any contractor, and it was entirely proper, there- 
fore, to purchase the equipment for the Panama 
work and bring it onto the ground, no matter 
what decision might be reached later respecting 
the letting of contracts. 

It may be added further that the actual ex- 
perience which is being gained in carrying on the 
work will be of great advantage to the Govern- 
ment even if the work is later put under contract, 
as a clear idea can then be formed as to the cost 
of the work, and it can be known whether the 
bids of contractors are reasonable or not. 

The question of contracts or day’s work at 
Panama is, therefore, still an open one, we feel 
warranted in saying, in the mind of the Execu- 
tive, and of those members of Congress who are 
giving close study to the canal problems. Un- 
doubtedly the Canal Commission and their engi- 
neers will be glad to let contracts for the work 
if the work can be successfully accompiished in 
that way at a reasonable figure; but the unusual 
and unprecedented conditions at Panama have 
first to be carefully considered. : 

We abstracted in our issue of March 1 Mr. John 
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F. Wallace’s testimony before the Senate Com- 
mittee relative to contract work at Panama. In 
the “Engineering Magazine” for March, Mr. Wal- 
lace has expressed his opinions on this subject 
stili more explicitly, and we quote as follows: 
Various suggestions have been made as to building 
the canal by contract work, particularly as to dividing 
the work up into small sections and letting it out to a 
multitude of contractors. Such a plan would raise up 
a multitude of more or less antagonistic, or at least 
jealous, interests, leading to endless confusion and lit- 
tle, if any, gain in efficiency over the present methods. 
The situation at Panama is peculiar. If it were simply 
a canal to be constructed through a comparatively flat 
country where the excavated material might be thrown 
on the banks, the small-contract system could be 
adopted; but the case is totally different. The crux 
of the work is the Culebra cut, which, in the case of 
the high-level canal will be from five to eight miles 
long, and this work would necessarily have to be under 


one contractor. The Panama Railroad and the machine. 


shops would have to be subject to that contractor’s con- 
trol, as the material in some cases will require trans- 
portation the entire distance across the Isthmus. The 
question of control of the commissary, the rate of 
wages paid by the sub-contractors and a host of other 
details, make it necessary, to my mind, for a single 
contracting organization to contro! the entire work. 

The fewer the specifications, the more simply they 
ean be drawn, and the larger the amount of authority 
which can be left to the contractor and his engineers 
in designing and executing the details of the work, the 
less will be the cost and the shorter the time for com- 
pletion. While the tendency will be to make the speci- 
fications most elaborate and to place the work, even to 
its details, under the close supervision of men employed 
directly by the Government, the best results will be ob- 
tained if the authorities in control of the undertaking 
can guard against the bad effects of this tendency. 

The ultimate conclusion which I arrived at—and this 
was not the result of merely professional ideas, but of 
eareful consideration of all the conditions at the close 
of my year's experience—is that under all the condi- 
tions surrounding the undertaking, only two courses 
remain to be pursued. Either (1) the work should be 
put into the hands of one strong man, with practically 
unlimited authority, combining the technical and scien- 
tifle training of the engineer with the administrative 
and executive ability of a man of force; with this 
should be coupled the separation of all matters con- 
nected with this work from the control of the ordinary 
Government departments at Washington—but under such 
supervision only as to insure the Government that his 
administration is efficient; or (2) the same result should 
be accomplished through the letting of the work to a 
contracting firm, large enough to control under one 
management the entire constructive work on the Isthmus, 
under broad and general specifications and under such 
general supervision as may appear to Congress to be 
proper. The first step of any contracting firm would 
then be to place its affairs in the hands of a strong 
single executive, supported by such advisory technical 
knowldege as might be deemed necessary. The pre- 
cedent for this method, and a working application of 
this principle, is the special agreement which was made 
for the construction for the improvements at the mouth 
of the Mississippi under Capt. Eads. It was a contract 
which bound the contractor to nothing but certain re- 
sults for a certain sum, and no more satisfactory com- 
pact for public work was ever made by the United 
States. 


That there are very great practical difficulties 
in the way of dividing up the Panama work in 
sub-contracts has already been pointed out in 
this journal; and it is evident that Mr. Wallace 
from his experience and study on the Isthmus 
fully appreciates them. Of course these difficul- 
ties may be to some extent overcome, and it is con- 
ceivable that separate contracts could be let for 
such works as the harbor improvements at either 
end, or the lock gates or the lock operating ma- 
chinery, or even the building of the Gatun dam. 
But the practical difficulties in the way of divid- 
ing up the Culebra cut or the Gatun locks or the 
Gatun dam among several contractors appear to 
be insurmountable. 


Let us now turn to Mr. Wallace’s proposal to 
let the work outright, in one huge total to a 
single great contracting firm. This is not the first 
time, nor will it be the last, doubtless, that such 
a proposal will be made and it deserves serious 
attention, the more so as the same question is 
coming up elsewhere in relation to other great 
engineering works. 

Is it possible to put under contract a great com- 
plicated piece of engineering work, involving an 
expenditure, let us say of twenty millions of dol- 


lars or more and secure real competitive bidding, 
so that the work will finally be accomplished at 
no more than actual cost plus a reasonable and 
liberal profit to the contractor? 

Suppose the United States Government were to 
call for bids for building the Panama Canal, the 
whole work to be let in one contract. How many 
bona fide bidders would come forward? Where is 
the contractor or contracting organization large 
enough to make a real bid for the work accom- 
panied by sufficient financial guarantee that the 
work will be actually completed in the time and 
manner specified and for the total sum bid? 

To ask such a question is to answer it. There are 
no actual contractors ready to bid on such a vast 
work, or even on works of much lesser magnitude. 
If any bids for such work were received, they 
would be purely speculative bids, unbacked by 
substantial guarantees, or else bids from financial 
syndicates. It is possible that some great bank- 
ing house might form a syndicate to conduct the 
work, and financially guarantee it; but with the 
“community of interest” prevalent in financial 
circles, it would be beyond expectation that more 
that one such syndicate would be organized. No 
possibility appears, therefore, that a contract for 
the Panama Canal as a whole, or even for the 
Culebra cut, could be let under real competition. 

If anyone doubts the truth of this assertion, we 
invite them to point out a single instance where 
any such vast contract has been let, and where 
bona fide competitive bids have been secured. Of 
course large contracts have been repeatedly let, 
involving large sums; but they have been let 
under conditions very different from those here 
set forth. 

The experiment was tried in New York City 
when the Rapid Transit enterprise was under- 
taken. Those who framed the Rapid Transit law 
had a childlike faith in the principle of free com- 
petition and a profound distrust of the city’s com- 
petence to do anything for itself. This led to the 
incorporation in the law of the requirement that 
the city must let one lump contract for the con- 
struction, equipment and operation of the whole 
road for a term of years, a contract involving an 
expenditure of 35 to 50 million dollars, and con- 
tinuing for a quarter of a century. It was, as 
everybody now knows, a concession of enormous 
value that the city offered, and it might have been 
reasonably expected that financiers from all over 
the world would have submitted bids. 

When the day came, however, and the bids were 
opened, it was found that just two bids had been 
made and these not by financiers but by working 
contractors who had not yet made good the finan- 
cial guarantees required to validate their offers. 
One of these bids was afterward taken up by a 
financial syndicate; but in the light of present 
knowledge, it is clear that the attempt of New 
York City to obtain competitive bidding for its 
enormously valuable Rapid Transit contract was 
a total failure. 

This notable experience in New York well il- 
lustrates the impossibility of obtaining real com- 
petition in letting contracts of huge size; but it 
may be worth while to see the reason why compe- 
tition on such contracts is out of the question and 
why such huge lump sum contracts can only be 
let at extravagant prices. To see this we have 
only to consider how large contractors or great 
financiers view the matter. 

Every business firm, whether engaged in bank- 
ing or in contracting, is in business to make 
profits. It is willing to take risks in its business, 
so long as those risks are not out of proportion to 


its total capital, and so long as the possible profit is” 


proportioned to the risk; but it will not assume 
risks above this amount. A great contracting or- 
ganization may have twenty to forty million dol- 
lars of work on its hands, spread over a dozen or 
a hundred pieces of work, and if there is risk and 
loss on one it will be made up by profit on others. 
Such a concern could not safely undertake a 
single contract involving twenty to forty million 
dollars, and with the same amount of risk that 
its other contracts contain; for loss on such a 
contract would mean its entire bankruptcy and 
would wipe it out of existence. 

There are just two kinds of offers which the 
Government might receive for huge contracts at 
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Panama. It might possibly 
backed by sufficient capital to make ¢ = 
guarantee in the contract; but any such sh 


of necessity name a price involving jar. 
larger by far than the Government coy), 
pay without national scandal resulting 

The other kind of offers which the c. 
may receive will on their face appear t., 
thing that could be desired; they wil! 
fairly moderate price for the work, 21; ; 
assume any and all risks in its perfor: 
they will be unaccompanied by sufficient 
guarantees to insure the actual performa, 
contract. The point we wish to emphasiz 
any and every such contract is actua]), 
of “heads, I win; tails, you lose” for ; 
tractor. If the risk proves greater than 
supposed and losses appear instead of pr 
contractor becomes bankrupt, his sure: 
ways to escape their obligations and : 
ernment has to relet the work to some 
usually at a higher figure on account of : 
disclosed. If on the other hand the ris) 
less than estimated and the work ea< 
contractors profits grow apace, and he » 
much more than a reasonable profit on hj 
It is this latter possibility that may ve 
bring forward speculative bids for the | 
work. There are plenty of people who . 
a half a million or a million dollars f.) 
chances of making five or ten millions 
more. These speculative bidders may very jik«) 
come forward with strong political backin: 
we believe that on no account should the \ 
Panama be farmed out on such a basis. 

In the quotation above from Mr. Walla: 
contract with Capt. Eads for the South Pass 
jetties is cited as a good model for the Govern- 
ment to follow in letting the Panama work. It 
is surprising that such an example should be 
cited, for the Eads contract has gone into engi- 
neering history, we believe, as an illustrious ex- 
ample of the wrong way to carry out Govern- 
ment works. The South Pass channel cost the 
Government, it is generally agreed, a far larger 
amount than it would have cost had the Govern- 
ment undertaken the jetty construction itself, in 
the same manner that it has all its other works of 
harbor improvement. There may be some reason, 
where it is necessary for work of a doubtful or 
experimental nature to be undertaken, to let a 
contract and call only for the accomplishment of 
certain resuits; but with the advancement of 
engineering science and practice the occasion for 
such contracts very rarely occurs. 

Engineering News has long maintained (hat 
the true principle in letting contract work is to 
relieve the contractor of all possible risk. The 
burden should fall and almost inevitably will fall, 
despite all artifices to the contrary, on the party 
for whom the work is done. If contracts are to 
be let at Panama they should be let in full recog- 
nition of this principle. 

We have already alluded to the other general 
principle, governing contract work; that contracts 
must not exceed a certain size, not too large for 
a number of contractors to bid upon, if real com- 
petition is to be obtained. 

No better illustration of this principle could 
be given than the contrast between the subway 
construction in Boston and in New York. The 
Boston subway was cut up into small contracts, 
which were let under close competition, and the 
city secured the completed work at a very 
moderate advance over its actual cost. Sew 
York called for bids for its subway work ‘%5 4 
whole, complicating it with operating condi!ioos. 
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the whole making a contract of such 
size that only two bids were received, i as 
noted above neither of these bids when mai: iad 
actual capital behind it. The result was © ©" 
tract, let practically without competition. which 
has netted its possessor an enormous @™ount. 


The actual work, of construction, it show’! be 
noted, was sublet by the contractor, w' di- 
vided the work into sections, just as th “lly 
itself might have done and doubtless wou!) 
done had it not been tied hand and foot '» the 
terms of the Rapid Transit law. 

In considering the question of contract \ vs. 
days work at Panamo% it must not be f: tten 
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-ernment has already done a large 


which ordinarily fall upon the 
it .nd that the Government must con- 
aiid these things through all the years to 
=— ne canal is completed. The Govern~ 
= . the sanitation of the canal zone, the 
se hospitals, the commissary, the 
lines fromthe Atlantic sea- 
ee . where machinery and materials will 
ag the real estate, the repair shops and 
mac! the working plant and equipment al- 
read) he ground. 

Th rnment has done all these things with 
its 01 -anization and its own hired labor; and 
theré ears to be pretty general agreement 
among all those qualified to speak regarding these 
matter ‘nat the work has been well done. Hav- 
ing pro ressed so far, having done all the things 
in connection with the work that ordinarily fall 
upon th° contractor, it is not apparent why the 
Govern: ocnt should not do the rest, and pay di- 
rectly ()° Wages to the men who will operate the 
stean ovels and the drills instead of paying a 
contractor to pay them. 

It must be remembered that the Government 
must have its own engineers in charge from start 
to finish. All work must be done in accordance 


with their directions and to their detailed plans. 
It will not be an enormously greater task for 
these engineers and inspectors to supervise the 
actual work of men employed directly by the 
Government than to supervise the same men 
working directly for a contractor. 

In conclusion, our opinion is that the canal 
work is now in efficient hands. Mr. Stevens and 


the members of the Commission are men of very 
large practical experience in works of engineering 


How to Remove an Iastrument Stuck on Its Tripod. 


Sir: It frequently happens that an instrument will get 
stuck so fast to the head of the tripod that it cannot be 
unscrewed. I have known instruments to be left ‘‘set-up" 
for days or even weeks at a time, and I have seen them 
removed with a cold chisel or an ax when it was abso- 
lutely necessary to put them away. 

Some time ago I discovered a trick which may be of 
use to some of your readers, although others may know 
of a better scheme. 

Take a firm grip with your hands and unscrew as 
hard as you can, and at the same time have your rod- 
man grab two legs of the tripod near the head and give 
a quick twist in the opposite direction. I have never 
known this method to fail to start the stuck thread. 

Yours truly. 8. B.C. 

Assamoosick, Va., March 8, 1906. 
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The Cross-Section of a Sea-Level Canal in the Culebra 
Cut: Correction, 


Sir: In Engineering News of March 1 you’ show, 
p. 242, two cross-sections of the deepest part of the 
Culebra cut on the Panama Canal, one for the lock canal 
and one for the sea level. 

I wish to call your attention to an error in the sea- 
level section, said error being the point at which the 1 
on 3 slope commences and the stepped slope ends. 

This 1 on 3 slope is the slope in earth, and in all 
cases for both the lock and sea-level plans should com- 
mence at the elevation of the top of the rock. 

In the lock-canal section tais slope commences at 
approximate elevation 270 ft. and should also com- 
mence at this same elevation for the sea-level section. 

Very respectfully, 
Lorenzo D. Cornish, C. E. 

Beaver, Pa., March 5, 1906. 


[Our correspondent is correct. An error was 
made by our draftsman in making the sea-level 
section from the official drawing accompanying 


Sea-Level Canal. 


construction. They should be left, we believe, to 
follow the same intelligent judgment that they 
would exercise if working for a railway company. 
If contracts can be let to advantage, they will cer- 
tainly be glad to unload part of their responsi- 
bilities in that way; and if they find that contract 
work is precluded by existing conditions, they 
should be as free to continue the day’s work sys- 
tem as they would be if the work were being done 
by private capital in the United States. 


LETTERS TO THE EDITOR. 
The Caisson System of Submarine Tunnel Construction 
in 1901. 

Sir: Referring to the article on page 177, of your issue 
for Feb. 15, 1906, entitled “The Remarkable Tunnel 
Crossing of the Seine by Line 4, Metropolitan Railway 
of Paris,” I would like to call your attention to the 
inclosed blue print, dated Jan. 24, 1901, over five years 
ago. At that time the Pennsylvania R. R. Co. was con- 
sidering plans for crossing the Hudson River. This 
blue print and this proposed method of sinking the 
cribs was submitted to Mr. Samuel Rea, Vice-President 
of the Pennsylvania R. R. My plan was to excavate a 
ditch. with a clam shell dredge, to the necessary depth, 
back-fill the same with rubble stone for a suitable depth, 
- now proposed for the Detroit River tunnel by Messrs. 
W. J. Wilgus and H. A. Carson, of the Advisory Board 
of Eneineers, float the cribs in place and sink them. 
of ~e the details were not all worked out, but the 
Main idea is there. Yours truly, 

Emile Low, M. Am. Soc. C. E. 

15° Loncaster Ave., Buffalo, N. Y., March 3, 1906. 


the Consulting Board’s report. On that drawing 
the rock line was shown, but not located by a 
dimension line, and it was traced directly from 
that drawing, and thus placed considerably be- 
low its true position. We have made, therefore, 
a new cut for the sea-level cross-section and 
show the two sections herewith. It should be 
added that the contour of the present ground 
surface is taken from Mr .John F. Wallace's 
drawing, published on page 228 of our issue of 
March 1.—Ed.] 
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Th: Over-Registration of Two 4-in. Water Meters on 
Test. 

Sir: In a series of tests, recently made by me, of two 
water meters, I obtained results which are at variance 
with my preconceived ideas on this subject. I have 
always understood that a water meter which had been 
originally correct would not over-register after use, since 
the tendency of the mechanism in such a case would be 
to run slower instead of faster than at first. 

The tests referred to were of two 4-in. piston water me- 
ters, placed side by side on two parallel 4-in. water pipes, 
which are connected both above and below the meters into 
a 6-in. water main. The arrangement is such that water 
can pass through both meters simultaneousiy into the 
main, each meter registering its share of the flow; or 
either meter may be cut out and the entire flow caused 
to pass through the other meter. In ordinary use both 
meters were in service together and the sum of their 
registrations taken for the total amount of water used. 
For some time it has been noticed that one meter has 
shown a much greater registration than the other, al- 
though no local cause could be assigned for such differ- 
ence. In order to determine, if possible, whether the 


“‘fast’’ meter was actually over-registering it was de- 
cided to make a test of both meters, using such appli- 
ances as were at hand. 

The water, after passing through the meters, is con- 
veyed through a cast-iron main to a concrete reservoir, 
situated at an elevation about 150 ft. higher than that of 
the meters. This reservoir was used as a measuring 
tank; the water level therein was determined both before 
and after each test and the difference in height multiplied 
by the area of the reservoir to ascertain the volume of 
water received therein during the test. 

Before beginning operations both the inlet and outlet 
valves were closed, the height of water in the reservoir 
was noted at the time and also after 24 hours. At the 
expiration of this period the water level was found to be 
the same as at first; this was considered a satisfactory 
test of water tightness. In the several tests that were 
made the water in the reservoir was brought to about 
the same stage in order to obtain uniformity in local 
conditions of measurement. 

The meter first tested was the ‘‘slow’’ meter: for con- 
venience it was called No. 1, the other being de:ignated 
as No. 2. 


The results obtained are shown in tabular form below: 
Ratio 
of meter 
record 
Regis- to reser 
Reservoir tered voir Re = 
Duration of measure- meéas- meas temarks 
test. ment. urement. urement 
Cu. ft. Cu, ft. Per cent. 
> hrs. 15 min. 3,728 3,790 101.8 Meter No, 1 
> hrs. 30 min. 4.054 4,120 102.1 Meter No. 2 
4 hrs. 00 min. 3,138 3,270 104.2 Meter No. 2 
6 brs. 50 min. 4,480 4,670 104.2. Meter No. 2 


The two meters tested have been in use about five 
years. Comparing the results of the two last tests with 
the others a difference is seen which is too great for good 
practice. As the measurements were carefully made, I 
am at a loss to account for the difference. The meters 
are apparently in good condition and of standard make. 


Lock Canal. 
COMPARATIVE CROSS-SECTIONS OF DEEPEST PART OF CULEBRA CUT FOR A SEA-LEVEL CANAL AND FOR A LOCK CANAL. 


I would be glad to know if any of the readers of En- 
gineering News have had similar experience in making 
meter tests. Yours truly, 
S. H. Lea. 
Sturgis, S. Dak., Feb. 26, 1906. 


Leveling with a Transit with the Horizontal Wire Out 
of Adjustment. 

Sir: The letter from Rae & Collins which you published 
in your issue of Feb. 15, 1905, reminds me of a bit of 
level work which I did two or three years ago while em- 
ployed on the corps of the Chief Engineer of a large rail- 
way system, and which I believe might be as interesting 
to many as the idea put forth in the letter mentioned. 

I had a survey to make at a crossing of two railways 
for the purpose of preparing plans for and estimates of 
cost of separating the grades of the roads, and I took 
with me a transit, with level tube on telescope, for both 
transit and level work. The work was of course some 
distance from headquarters, and at a little town where 
I did not care to stay longer than necessary. After 
finishing the transit work which I did first, I had what 
I thought was just about time to do the level work be- 
fore a certain train which I wished to take back to 
teadquarters was due. I tried the adjustment of hori- 
zontal wire of transit for level work and found it out by 
that amount which would give a rod reading of 0.029 ft. 
less than the correct reading on a 300-ft. sight. In other 
words, by the two peg method, using two points on the 
top of track rail which were 300 ft. apart, I found in a 
very few moments that the line of collimation was de- 
flected downward 0.029 ft. in 300 ft. I did not want to 
take time to adjust the horizontal wire and miss the 
train and have to “lay over’’ in that town, so I merely 
went ahead with the level work, reading the rod to the 
cearest 0.01 ft. without target and taking turning points 
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about 400 ft. distant. On every reading I added to the 
actual rod reading 0.01 ft. for each 100 ft. between in- 
0.029 
strument and rod (theoretically, ——— ft.) There was 
3 

enough of that work, up and down both roads and on Y 
connections, to amount to between two and three miles 
of leveling. I found I had time at the end to check back 
on ‘initial B. M. and did so, missing an exact check by 
0.02 ft., which satisfied me for that particular job, as far 
as accuracy was concerned. 

I have found so little level work that had to be done 
with a transit that it has not seemed worth the time and 
trouble to adjust a horizontal wire in a transit for that 
purpose. Yours truly, 

W. E. Miller. 

Northwestern Elevated R. R. Co., 

Superintendent's Office, Chicago, Ill., Feb. 28, 1906. 


The Salton Sink Problem. 


Sir: Commenting on the article about the Salton Sea 
trouble in your issue of Feb. 22, 1906, in which you use 
among other sources of information an article in “Out 
West,"’ written by me: 

The 10,000 which I gave as the probable population of 
the Imperial Valley rests principally on common report. 
However, the rapid growth of the valley—about 2,000 
per year up to last summer, when the canal troubles 
discouraged it—would make even accurate estimates 
differ considerably from each other if made a short time 
apart. 

The Mr. Tolin mentioned was the foreman in charge of 
the sixth attempt to turn back the Colorado River into 
its old bed. The engineer in charge of this attempt for 
Mr. Randolph was F. 8. Edinger, of San Francisco. Both 
he and Mr. Tolin are entitled to great credit for the way 
in which they pushed this work. While the attempt 
failed, this was not due to any lack of energy on their 
part. The immediate cause of failure was an extremely 
high flood which entirely covered the work before its 
completion. However, in my opinion (expressed to Mr. 
Tolin before the flood occurred) the plan chosen would 
not have succeeded even !f no such flood had occurred. 

From a report to me on conditions at the intakes on 
Feb. 18 a force of about 140 men ts being employed on a 
seventh attempt to control the river, the location of 
which is near the junction of the third intake with the 
main canal. This work is under the direct supervision 
of C. R. Rockwood, Chief Engineer of the canal system 
for several years past, and has not yet reached the state 
where it is subjected to any trial or test. The perma- 
nent headgates are now under actual construction at the 
only proper site—the rocky point on the river just above 
the upper Intakes—but their progress to date makes their 
completion by the first of April seem quite unlikely. 

The loss of the Southern Pacific Railroad Co. from the 
formation of the Salton Sea can only be guessed at, but 
is probably much nearer to $1.090.000 than $500,000. 
This opinion is based on a consideration of the large 
work-train and labor force employed at Salton for a long 
period, much of the time nights as well as days; and 
on not only the 40 miles of new permanent track just 
put in use, but also on the many temporary tracks which 
have been bullt, used for a short time, and then aban- 
doned only after strenuous and costly efforts to protect 
them by bagging and riprap had failed. In addition to 
the railroad company's loss at Salton, a large amount 
of their money has been expended by the canal company 
in endeavors to exclude the Colorado River from the In- 
takes. The railroad company’s loss will not terminate 
with the completion of the higher new line, as the in- 
creased length of main line will cause at least some in- 
crease in the cost of carrying traffic, and the maintenance 
of the new line will be more expensive than that of the 
old, both because of its increased length and because its 
nearness to the foot-hills makes it more exposed to 
washouts. 

Your comments on my article do not make it clear that 
in my opinion the evaporation can never equal the in- 
flow. The waters of Salton Sea would rise to about 30 
ft. above sea level and flow off to the gulf long before 
sufficient surface-area had been attained to give an 
evaporation equal to the Inflow. 

In connection with my belief, quoted by you, that the 
river will be turned back Into its ‘old bed In the not dis- 
tant future, I may add that last October I made an offer 
to do this on the basis of “‘no cure, no pay.’’ While 
passing through Los Angeles I was sent for by Mr. Epes 
Randolph, president of the canal company, and asked 
to make a proposition to turn the Colorado River back 
into its old bed. Some days later, after a repetition of 
his request, I gave him a written offer to do the work 
on a contingent basis: to receive no payment until the 
river was successfully turned, in which case I was to 
receive $135,000. In addition, I was to have free use of 
such plant and materials as were on the ground or then 
in transit. The plant was inadequate and the materials 
only brush and piles, but their use would have permitted 
an immediate beginning of the work. Though the price 
was a contingent one, Mr. Randolph thought it too high, 


and declined to consider it unless I would agree to couple 
with it a forfeit or penalty of $135,000 should I not 
succeed in turning back the river within 90 days. Such 
a betting against odds not being attractive to me, the 
negotiations dropped. 

I still believe that the Colorado River can be replaced 
in its old bed, but do not believe that the canal com- 
pany will be successfu! in doing so until it realizes the 
necessity of more drustic measures and of better engi- 
neering methods than it has yet employed. 

Very truly yours, 
Edwin Duryea, Jr., M. Am. Soc. C. BE. 

Mutual Bank Bldg., San Francisco, Cal., Feb. 27, 1906. 


The “Francis Turbine” a Misnomer. 


Sir: On page 78 of your issue of Jan. 18, 1906, you 
published a review of Mr. Thurso’s new book, ‘Modern 
Turbina,Practice and Water Power Plants,” by Prof. 
Storm Bull, in which he stated that “both the European 
inward flow turbine and the American turbine are modi- 
fications of the original Francis turbine.” 

For one, I would like to know on what authority such 
a statement is put forth in an educational article of 
considerable importance. It was my good fortune to 
know Mr. Francis well for the last forty years of his 
life; to have made patterns of parts of turbines of his 
design under the Boyden license to the Lowell Manufac- 
turing Companies—but in no way of his own invention or 
origination. In point of fact, he gives the credit of in- 
vention of all the turbines with which he, as engineer 
of these companies, had anything to do, up to the year 
1870, to Mr. Uriah A. Boyden, ‘‘an eminent hydraulic 
engineer of Massachusetts,"’ and to Samuel B. Howd, of 
Geneva, N. Y., the patentee of the United States wheel, 
so-called. The Howd, patented in the year 1838, was the 
real precursor in this country of the inward flow and 
discharge class of turbines, having a series of fixed 
guides around the outside of the runner to give the 
water a tangential direction upon the edges of the 
buckets of the rotating element of the turbine. This 
part of the machine consisted essentially of two horizon- 
tal rings, between which were fixed the buckets—the 
upper one,-usually called the crown, having arms and a 
hub fitted to a vertical shaft. The gate of the Howd 
was a plain cylinder, shutting down outside of the guides. 

Mr. Boyden’s improvements in turbines consisted 
chiefly in modifications of the French Fourneyron tur- 
bine—outward flow and discharge—and the American 
turbine of Howd—inward flow and discharge. He moved 
the gate of the Howd from the outside of the guides to 
the inside—between the guides and the buckets. He also 
claimed making the rims or crowns “flaring toward the 
axis of the wheel,’’ and leaning the buckets to prevent 
the deflection of the streams into the space between 
the bottom edge of the gate and the crown of the wheel. 
This he called a ‘“‘hydraulic motor." The outside dis- 
charge, alone, was designated by him with the dignity of 
‘“‘turbine.”” One of these old motors has been in use in 
the old Gay, Silver & Co. machine shop at North Chelms- 
ford, Mass., since 1854—1s driving the machinery to-day. 

On page 69 of your same issue (Jan. 18, 1906) you say 
of the power plant of the Concord Electric Co. that ‘‘the 
turbines are of the Francis central discharge type."" If I 
read the illustrations correctly, they are of the Howd- 
Obenchain type. That is, they receive the water on 
the outer edge of the bucket, as did the Howd wheel. 
The bucket is so shaped, however, that there is a very 
small central discharge (directly towards the shaft), 
a much larger discharge directly downward (as the 
Fontaine, or parallel with the axis of the shaft) and a 
lesser amount outward at an angle of 45°, more or less. 
To my certain knowledge, Mr. Francis never approved 
of a double curvature bucket (the inward and downward 
discharge—in fact, persistently distrusted its utility 
until compelled to admit it by the results of his own 
experiments upon two of that class of turbines, in 
1869-70. The new type of wheel experimented upon was, 
for years, called by the inventor, the “‘Union turbine,”’ 
because of the fact that it received the water on the 
outside, as did the Howd, discharged about 35% of it 
toward the shaft, same as the Howd, the other 65% 
downward, as the “‘parallel flow’’ of the French Fontaine; 
a combination of two old and well-known types of run- 
ner. This was accomplished by the removal of the bot- 
tom ring and by utilizing the area under it’ for the 
necessary bucket-section of the Fontaine part, and the 
discharge area for the additional amount of water ap- 
plied. The central discharge part of the bucket, in 
horizontal section, was described as of parabolic out- 
line, the face the concave side. The bottom element of 
the bucket was formed by revolving this curve on an 
axis in line with the guides and opposite the bottom edge 
of the central discharge; a bucket of double curvature— 
‘‘paraboloidal in form.’"’ Thus far, to all intents and 
purposes, this description applies to the Concord Co.’s 
runners, in so far as that part of the bucket exactly 
under the crown is concerned—with inward and down- 
ward discharge: then outside of that line is the Oben- 
chain “‘little giant’’ adjunct, curving outward and up- 
ward, with the outward angular discharge—say, ‘45°, 


more or less."" This description applies + 
of most of the present-day American turt 
of the European make. 

Mr. Hiram F. Mills, H. E., experimented 
of the two above-mentioned turbines, findin: 
of over 82%. Mr. Francis could not be 
such results could be possible with suc! 
of runner. Mr. Boyden’s theory, and th 
engineers, up to the above-named date 
water must not be deflected from the 
passing through the turbine. To satisfy h 
pro and con, Mr. Francis went over a! 
parts of the entire testing apparatus, tak 
ments with his own staff of assistants 7 
of one of the staff, he was heard to reply 
be any mistake about it now.”” On submitti: 
to Mr. Boyden, Mr. Boyden said, “Impossib 
machine of the same size (42-in.) was su! 
Francis with testing apparatus suggested 
some seven months later. The second 
nearly 2% better results than the test on ¢! 
For the next 25 years, this combination 
standard of the Lowell mills. 

The only possible reason for calling any + 
Francis Turbine,”’ to the best of my know ‘ 
Nef, is this (which is almost as far as po 
good reason): The Lowell Manufacturing Co: 
chased the right to use all of Mr. Boyden 
turbine water wheels for the city of Lowe! 
engineer, Mr. Francis caused to be built 
in the Boott Cotton Mills of that city, in is 
the United States or Howd wheels, as moi 
Boyden patents, except the leaning of the } 
guides. One of these (Boyden “hydraulic » 
tested in the most thorough and careful ; 
power and efficiency—the particulars of whic! 
published in Mr. Francis’ great work, ‘‘Low: 
lic Experiments.”’ 
credits as before stated. In a foot-note he 
Poncelet, of France, proposed a similar whee! 
essential particulars in 1826." 

Asa M 

North Chelmsford, Mass., Jan. 26, 1906. 


Projecting a Tangent Through a Given Point: 
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stalled 
two of 
by the 
ts and 
) Was 
er for 
t were 
Hydrau- 
» proper 
“Gen 


ill the 


Shifting 


the P. C. C. in a Compound Curve to Make the 


Curve Pass Through a Given Point. 
Sir: 


through a given point. 


I have read with considerable interest various so 
lutions of the problem of passing a tangent from 


curve 


The solutions given are beutiful 


and could be used if necessary, but they require too much 
time and labor, when you are actually at work on some 
busy road where you generally have more work than 


time. 


Why this problem should be considered difficult 


I cannot imagine, as in the field any first-class instru- 
mentman would solve it practically in five minutes with- 


out use of tables or formulas. 


I send you a metho which 


is very generally used, and while theoretically not exact, 
it is practically correct, and is being used every day 


(See sketch herewith.) 


We will suppose that the curve is being run in the di- 
rection AB and desire to pass a tangent through point 


P. As a rule, 


the point of tangency can be guessed 


B 


Sketch Showing Method of Passing Tangent from 


a Curve Through a Given Point.—P. E. 
within a couple of degrees, though I have use! 


wider angle in the sketch. Set up transit at 


set so that it will read 0 when telescope is ©» 


AB. Turn the angle B A P, advance on the curs 
of the observed angle, i. e, % BAP=BA' 
transit again at D and repeat process. 
@ good guess as to where the tangent ought ° 
will often place you within a tack head of |! 
when the second tangent is turned, and it rare 
more than two setups of the transit to find ¢! 
point G. Yours truly, 
Chicago, lll., Feb. 3, 1906. 
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Ee ‘ 1905, p. 633; Feb. 1, 1906, p. 130). Draw OC. Now in the triangle OFC the angle’ that is, [formula (9)], 
¥ age et « common method of solution, but I OF C is known and FC = R; + DC and FO = Ri — Re cos X = sin M cot P — cos M, 
first No before. Its simplicity commends it. hence whence 
able if the given point C falls with- FOC+% OCF = — % OFC, cot P = cot M + 
AE tan (F OC—OCF) = ——— tan %™(FOC+OCFP). or [formula (7)], 
1 herewith) let the known radius of ests 
3 Whence we find angles FOC and OCF. Thea cot P = cot M+ cot = 
he Be.) A a . OFsinOFC sin M sin Y 
oc = and, therefore, 
b sinOCF — 
| Now in the triangle EOC we know the three sides, so i (4+yY)° 
re | Cc we can find angle EOC, and FOC — EOC =FOE= _ which ts formula @). 
AOB. Yours truly, Antonio Liane. 
Geo. F. Syme. Scranton, Pa., Feb. 16, 1906. 
ts Spruce Pine, N. C., Feb. 10, 1906. {The above letter offers an excellent contrast 
ond between Mr. Liano’s ingenious “artificial” solu- 
Mr Sir: In some of your recent issues the problem of run- tion and what he pleases to call the “brute force” 
mes ° : ning from a given curve a tangent that shall pass through 9 method. The former is algebraic in character 
= ecting @ Tangent Through a Given a given point has been discussed. The last solution given where the latter is arithmetical, and on seeing 
eer Point.—D. D. Stiltz. (February 1) is certainly very awkward and cumbersome, 11... in direct contrast abdve, we are strength: 
int A on the curve is assumed as start- oth from a theoretical and from a prac pe ened in our belief that the latter is the method 
ind BC, equal and parallel to EC and view. Problems of this kind can usually be solved either t otical Ea 
on the ground. Call the “‘brute-force” method or by some artificial method or practical use.—Ed.] 
de- -b, Angle AOD is required. that will reduce the field work or the computations or vat 
ma -aoc—Doc. both. The “brute-force’’ method consists in measuring Notes and Queries. 
pur Bs whatever data are necessary, and combining them direct- E 
a EC 4 ; C. R. D. desires a formula for computing the cubic 
m ly by the elementary principles of geometry, so as to ob- 
thetr contents of masonry in groined arches where the arches 
EO tain the solution. It possesses the evident advantages, as S : 
led R are at right angles to each cther, are of unequal span 
oD you say, that it does not require the use of books of aa ; 
ow : and have various arch curves, semicircular semi- 
formulas, and that it will occur to any one fairly familiar abe 
the oc Vv a? + (R— b)? with geometry. In some cases, however, a more artificial 
and jetermine AOD. method, if easily obtainable, is a great saver of time, and M. & M., St. Cloud, Minn, write 
was Daniel D. Stiltz often diminishes the probability of error. Below is given The bed of a meandered lake is to be divided among 
bead tte Co., Cal., Feb. 9, 1906. the solution of the problem in question both by the land owners by rut : - Se 
dias + ‘brute-force’ method and by another, much simpler proper method 
Irau e in your issue of Feb. 1 a solution of the method. Cas be de 
oe To pass a tangent from a curve through a 1.—Brute-Force Method.—In the accompanying figure, 
tes Having dealt with this problem frequently ATD is the given curve (radius CA=r), O the given Mr. Geo. W. Tillson, M. Am. Soc. C. E., Chief Engineer 
is I give you herewith my solution of the much- point, and T the required point of tangency. Let A be of the Bureau of Highways, Borough of Brooklyn, New 
24 but simple problem. any convenient point on the curve, k its distance from O, York City, informs us that there must hare been a mis- 
fi he sketch (Fig. 2) let ABH be the given curve, and M the angle between AO and the tangent at A. If take in the item published in our issue of Feb. 15, 1906, . i 
8 O is visible from A, both k and M may be measured di- to the effect that bonfires cause a heavy yearly damage to 
|e rectly; otherwise, they must be determined by a random asphalt pavements in Brooklyn. During the past year, 
ifting line or a traverse. The rest of the notation is plainly he states, Brooklyn paid out not more than $100 for 
e the shown in the figure, the problem being to compute the uch repairs. 
R angle BAT, or P, to locate T. 
In the triangle ACO, in which N=90°—M, angles a a re ent egenayrcos for excavating and erating 
is 80 y K and R can be computed by the formulas = some work in the far North, it was provided that 
curve of k-—r all material which could not be handied with a plow 
utiful tan % (K—R) = ——— cot %& Nw. eeeeeeveceees Cl) and three teams should be classed as loose rock. As 
much . . . k+r work was carried on during the winter, the “‘earth”’ 
some Fig. 2. a a ibaa a Given K = (90° — 144 N) + % (K — R) .........- (2) could not be plowed and it was therefore classed (and 
than Ont: » Fe Syme. R = (90° — % N) — % (K — BR) .......«.-(3) paid for) as loese rock. A desire for harmonious re- 
fficult and E the given point. We seek the point of tangency Triangle C AO: in N lations and a continuance of work led to the agreement 
nstru- C or the angle BOC. ey rome : being made without friction between the engineer and 
with- Solution—From any point B on the curve turn tangent sin R contractor, but under other conditions there might have 
which BF, so as to hit as nearly in the required direction as Triangle CTO: been a controversy and a lawsuit over the question 
exact, may be estimated. If the point E is visible from B, r sin R whether earth could be transformed to rock within the 
cos H = — = — thin 
- day measure BE and angle FBE. If E is not visible, mea- n sin N meaning of the specifications merely by being frozen. 
sure to any point F on the tangent, also measure F E, Finally, - " G o 
and angle BF 2P= K P= — BB)... 5) 
point In practice it is usually sufficient to take point F 2.—Method by Auxiliary Angles.—The second method is American ot Maw. 
uessed opposite to E, assuming that B E is equal to BF, which exceedingly simple, and very convenient for logarithmic 
The waterproofing treatment was developed by 
B is measured, and figure angle F BE by linear deflec- 
ie aoe long experiment, under the supervision of Mr. J. B. 
ions, or by bisecting the chord FE.) Draw OD; then 
Upright, superintendent of the company’s Brooklyn mills. 
DBO=~ODB= 90° —FBE. ae 
BD =2 Rcos DBO. The rope has been tested by exposure and by running 
Cc ee x test, with satisfactory results. Pieces hung in the water 
Now CB end BE, being tangent and of the East River for extended periods of time show no 
secant meeting at EB we have, C j i 
deterioration or appreciable absorption. A combined ex- 
Ee CE=\,BEx DE, and DE = BE — BD. posure and running test was afforded by a drive on the 
—= Draw OE. In the right-triangle O C E we know OC = roof of one of the mill buildings on the bank of the East 
R, and we have found CE, then find OE and angle River; this drive consists of ten 1%-in. ropes, and ex- 
COE. In the triangle BOE we have tends nearly the full length of the roof, 225 ft. This rope es 
ia BOB = BE sin OBE xy shows no more wear, after running more than a year, 
= on OE “ Pil “ENG News than ropes working under the most favorable conditions 
3 and BOE—COE= BOC, in the mills. The waterproofed rope becomes emecth 
4 hich is the angle required. Projecting a Tangent to Pass Through a Given: %%4 polished after running some time, the depressions of 
interesting problem which I sometimes have Point; Two Methods of Solution.—A. Llano. The treated 
use in railway location is the following: é untreated rope. Its prin- 
be a given compound curve and let it be re- work. It is as follows: Let two auxiliary angles X and cipal use will probably be for rope-drives exposed vet the 
bift the P. ©. C. so that without changing Y¥ be computed from the relations weather. The company is prepared to make coils ¢f 
t from 2rsinM transmission rope up to 10,000 ft. long without a splice. 
een. k 
aan sin M A NEW HIGH-EFFICIENCY INCANDESCENT LAMP 
5 oo cos X The lamp shows a current-consumption of about 1 watt 
Thea, a} arkable uniformity of light during it 
ne-halt sin M sin ¥ per candcie, a Oormity curing its 
set up life, and a long life. A number of the lamps has been 
eer sin (M+ ¥) made for testing in sizes from 12 to 40 c. p., at about 30 
this This formula is derived in the following manner: The volts normal pressure. These lamps showed an arerage 
‘int P tangent t is a mean proportional between OA and OD; iife exceeding 1.500 hours, a power-consumption close te 
quires that is, between k and (k — 2 r sin M); therefore, 1 watt per candle (in some slightly lower and in others 
yuired slightly higher), and sustained both their candle-power 
2rsin M thei fficiency throughout their lif It ts cl 
G. g. 3. Changing the P. C. C. of a Compound Curve these lamps can made for its, . mut mo suc amps 
to Make the Cy . 4 or, [formula (6)], havé yet been submitted to test. The filament is probabiy 
the Curve Pass Through a Given Point. 
metallic. It is often self-healing when burned through 
fixed radii ¢ Triangle ATO: at one point. The cost of manufacture is claimed to be 
. we “ *<* curve will pass through the point C at a ce oie Qt — P) sin Of — P) not materially higher than that of the ordinary carbon- 
eriginal es “stance, DC, from any point D on the _ — = = sin Mcot P—cosM; Slament lamp, and the raw materials are said to be 
= k sin ATO sin P common and cheap. 
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EXPERIENCES IN WATER-PROOFING CONCRETE, U. S. 
FORTIFICATION WORK. 

The extensive use of concrete in constructing 
coast fortifications and the necessity of having 
many of these structures, such as magazines and 
encasements, water-proof and damp-proof, have 
led the U. S. Army Engineers in charge to study 
various ways of water-proofing concrete with 
unusual care. In appendix in Technical Details 
in the Annual Report of the Chief of Engineers 
for 1905 a number of results of these studies are 
given, and because of the general interest in 
and importance of the subject, we abstract the 
more noteworthy ones for publication in Engi- 
neering News. 

DEFENCES OF THE COASTS OF MAINE AND NEW 
HAMPSHIRE. 
(Officers in charge, Maj. S. W. Roessler and Lieut. Col. 
W. M. Black, Corps of Engineers.) 

In constructing two 6-in. batteries in this district 
during the past fiscal year the following methods were 
used to prevent leakage in the rooms under the trav- 
erses: 

(a) The entire room cover was divided into blocks be- 
lieved to be small enough to expand and contract under 


tween the hydrolene and tarred paper and between hydro- 
lene and tile is good. 

The water-proofing above described was placed in the 
traverse in October and November, 1904, and has been 
watched closely since. During the winter the tempera- 
ture fell to 15° F., and during June and July rose to 
90° F. The hydrolene did not become brittle in the low 
temperature, and has showed no tendency to run in the 
high temperature. In an office test under a pressure of 
1% Ibs. per sq. in., temperature of about 70° F., it 
compressed slightly and squeezed toward the free sides 
to a limited extent. The finished traverse showed two 
small leaks in the power-passage side walls before being 
water-proofed. Since the water-proofing has been in 
place there have been no signs of leakage. 

The melting point of the hydrolene B used was 215° 
F. When melted the hydrolene is very fluid and re- 
quires care in the placing to obtain the required even 
thickness on the inclined surface. Since the hot hydro- 
lene melts the previous coat upon which it is placed and 
forms a perfect weld when the old surface is clean, it 
was found best to flow it on in thin layers. When 
making a coal tar bond the coal tar is swabbed on the 
concrete and allowed to cool. The hot hydrolene when 
placed welds to the coal tar. 

Sheet copper has been used for water-proofing over 
the traverses in several of the batteries of this district. 
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DETAILS OF WATERPROOF CONSTRUCTION OF CONCRETE TRAVERSES, MAINE AND NEW 
HAMPSHIRE COAST FORTIFICATIONS. 


ranges of temperature from 90° to 20° F., without 
cracking, with well-defined planes of weakness running 
parallel with the parade wall of the traverse. 

(b) The slope of the top surface was made continuous 
to the ridge, and the surface was troweled to a smooth 
finish. 

(c) The top surface was ridged along the upper edges 
of the planes of weakness to induce a flow of water 
reaching the concrete away from the anticipated cracks. 

(d) Flashings of sheet iron were built in the blocks 
so as to form gutters in the planes of weakness, so 
sloped as to deliver the water carried inside the walls. 

(e) Over the top surface in one of the traverses was 
placed a layer of hydrolene B, 1 in. thick, covered, 
while the hydrolene was hot, by a lapped joint layer of 
tarred paper to provide a better bearing surface for the 
superposed materials. After the hydrolene had set the 
upper surface of the tar paper was swabbed with hot 
hydrolene and a layer of hollow tile placed immediately, 
with the hollows running down the slope, and the inter- 
stices between adjacent tiles over planes of weakness 
filled with hydrolene. An angle iron, with its top flush 
with the lower side of the tile hollows, was bolted along 
the bottom of the water-proof cover on each side of the 
traverse roof to prevent the tiles from slipping. The 
earth fill was placed on the tile. The cost of the 
hydrolene, paper and tile in place was 79 cts. per sq. 
yd. The other traverse was left uncovered in order to 
see what leakage would take place -without the water-. 
proofing. The arrangement of the blocks, flashings, etc., 
is shown in the accompanying drawings, Fig. 1. 

Hydrolene makes a poor bond with a smooth concrete 
surface. A good bond can be obtained by first swabbing 
the concrete with a thin coat of coal tar. The bond be- 


In all of these the copper shows signs of corrosion, and 
in one finished in 1904, from which the earth fill has 
been partly removed, the original finished surface has 
disappeared from the copper and pitting has begun. In 
several the soldered seams have opened at points, ap- 
parently due to expansion and contraction under tem- 
perature changes, no expansion joints having been pro- 
vided. 

In the 3-in. battery at Fort Williams the water-proof 
coat was made as follows: The concrete was first 
coated with hot coal tar. On this were placed three 
layers of two-ply tarred paper coated with hot coal tar. 
On this was laid 16-0z. sheet copper, with folded lap joints, 
which were soldered on the outside of the fold. The 
cost of this water-proofing was $3.22 per sq. yd. 

To test the durability of copper when exposed to the 
action of salt water two test pieces of 16-o0z. commer- 
cial sheet copper were used. One piece 4 ins. square 
was suspended horizontally in air. A second piece of 
the same sheet of copper was soldered into box form, 
with an inclined bottom resting on concrete, and one 
free side, to simulate the condition in a traverse roof. 
This box was filled with sand, provision being made for 
free drainage. Each test piece has been wetted daily 
with sea water since Jan. 21, 1905. The test piece in 
air showed no corrosion at first. On July 10, 1905, it 
was found to be coated With verdigris, though appar- 
ently not much pitted? The test piece under sand was 
examined July 10. The sides are badly corroded and 
in places pitted. The inclined bottom was bright and 
clean. The experiments are being continued. The tests 
were made because of very rapid corrosion of copper- 
wire window screens in air sheltered from rain, ob- 
served by the writer on the Isthmus of Panama. 


In the 6-in. battery, of which the tray. 
left uncovered and without water proof 
cautions taken with the concrete seem 
reasonably satisfactory. The past winter 
one of the most severe experienced in ¢} 
many years. There was an unusual amo sinfall 
in the month of June, and since the latte: I 4 
month the temperature has been high, wit; 
at intervals. The joints at the planes of w. be: 
opened according to expectation, but no . be 
have appeared. During rains water flow; 
ends of the plane-of-weakness joints above 
the flashings and not below. 

One small leak has appeared in the 


ce 
ceiling of the magazine immediately und. Bang 
section of two planes of weakness in the ov: ri 
No other leaks have appeared in the roo: t the 
powder-passage during rains, damp spots 
walls near the ends, apparently due to imp. yng tn 
the concrete in or near the curved projec: othe 
traverse cover over the parapet at the side; z poe 
emplacements. 

In using wet concete great care must be | ken to 
prevent separation of the fine and coarse ing; s, and 
loss of water-laden cement, if the haul from ©. mixer 
to the site be long. If there be leaks in (: nerete 
forms there seems also to be a tendency to chan- 
nels in the interior of the concrete mass w) being 
placed. At Fort Preble, while the concrete «: one of 
the massive traverse side walls was under cons(;); tion a 
flow was noticed through the concrete form at one spot 
which persisted until the entire mass had bev; placed 
and set. 

WATER-PROOF PLATFORM PAVEMENT .—in some of 


the older contract-built batteries the loading j\atforms 
were badly cracked and leaky. These are being re. 
paired. The old surface is being broken up and Te- 
moved. Lines of hole 6 ins. in diameter are drilled to 
the required depth, with intervals of 9 ins. ©. to c. ot 
holes, and with a distance of about 2 ft. between the 
lines. The concrete left in place is then removed by 
wedging. Though the concrete is quite hard, this is 
accomplished without difficulty. The total cost of re- 
moving the old surface is $2 per sq. yd. 

The remaining bed is then brought to a true surface, 
having a slope of 1 in. to 5 ft. with fine concrete. The 
adjacent parapet and traverse walls are undercut for a 
depth of 6 ins. and a width of 6 to 12 ins. The entire 
surface is then covered with a %-in. coat of hydrolene, 
which is carried over the entire surface of the under- 
cuts, being there bonded to the concrete by coal tar 
On the hydrolene is placed either one layer of tar 
paper or two layers of hydrex felt. On this is placed 
hollow tile, bonded to the water-proofing with hydro- 
lene, and with the hollows in line with the slope, but a 
gutter 6 ins. wide is left along the traverse and parapet 
walls. Concrete paving is placed over the tiling, and 
the gutter is covered with an angle tron bolted in place. 
The cost of the work in the one platform completed is 
$12.64 per sq. yd. 

The object of the tiling is to drain the water-proof 
layer. The gutter is to permit free expansion and con- 
traction of the pavement and to render the water-proofing 
accessible along the line of the vertical walls, where 
failure is most to be expected. 

The platform has not been placed long enough to have 
been tested. The details are shown on Plate F. 

DEFENCES OF THE DELAWARE RIVER. 
(Officer in charge, Capt. C. A. F. Flagler, Corps ot 
Engineers.) 

At Fort Mott the superior crests of Batteries Arnold, 
Harker and Krayenbuhl were water-proofed with coal 
tar and sand. The tar was applied hot and spread over 
the concrete surfaces with rubber squeegees and then 


sanded. Joints were filled with the hot tar. A surplus 
of sand was put on and left for a few days ani then 
swept off. Two coats were put on over the traverses and 
one over the parapets. The total surface covered, two 


coats, was 14,700 sq. ft., and one coat 19,600 sq. ft, 2% 
barrels of coal tar being used, which gives a covering 
capacity of 2,279 sq. ft. per barrel, one coat. The tar 
cost $4.25 per barrel, delivered at Fort Mott. [he cost, 
including materials and labor, was $0.0074 per <q. ft, 
one coat. 

In Batteries Arnold and Harker practically a!! per0- 


lation was stopped. The magazines are sii\ damp, 
however, from condensation during the summer jvnths, 
and throughout the year from dampness ari> from 
the foundations, which are on a clay stratum, ih Do 
underdrainage. In Battery Krayenbuhl only ft. 
wide parapet around the circular platforms ld be 


water-proofed, which had very little effect. Mo‘ of the 
leakage in this battery is from water running 
vertical walls, all around the battery, between » con- 
crete and earth embankment. 

At Fort Du Pont the superior slopes and @' 
walls of Battery Elder were given two coats «! boiled 
linseed oil for water-proofing, and for coloring ‘© ©o2- 
crete surfaces to relieve the strain on the ©): from 
sunlight reflected from “the natural concrete 
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a New | ORM OF REINFORCEMENT FOR CONCRETE. 


T »mpanying illustrations show a new 
par for concrete construction. As 
the novelty consists of a provision 
cting subsidiary reinforcing or web 
to the main tension bars at any point 
reducing the sectional area or tensile 
of either the main or the connecting 
‘ye means for accomplishing this de- 
-esult is simply to roll the bars with 
.s shown by Fig. 1, and then press the 
is groove together to clasp the web mem- 


Fig. 1. Slotted Reinforcing Bar. 

ber ne idea is clearly shown in the various ac- 
cor ying cuts, and it is stated by the inventor 
that ‘be connection is so strong that in all tests 
so made an attempt to pull the small bars 
ae .s always resulted in the breaking of this 
bar »emote from the main bar. 

The drawings Figs. 2, 3 and 4 show the appli- 
cation of the reinforcing bar described to girders, 
columns and partitions. These illustrations are 


sufficient to show that the number of combina- 
tions is almost limitless. Fig. 2 shows a bar with 
stirrups attached as would be done in girder re- 
inforcement. It will be noted that the main bar 
is nowhere reduced in section, and that the 
stirrups may be attached with any arrangement 
of spacing desired, that they may be of any 
length desired and that they may be set at any 
angle with the main bar that is desired. A point 
to be noted also is the facility offered for at- 
taching spacing rods either to hold the main bars 
above the lugging boards or to preserve their dis- 
tance apart laterally or vertically. 

Fig. 3 is a sketch showing the arrangement for 
column reinforcement, and Fig. 4 is another 
sketch showing the arrangement for a hollow wall 


Fig. 3. Reinforcing Unit for Columns. 


or partition. These two sketches are so clear that 
extended description is unnecessary. . 

In conclusion it may be noted that it is pos- 
sible either to assemble the reinforcement as 
shown at the shops and ship it to the work, or 
‘iy'y to ship the bars, rods and mesh in suit- 
quantities and do the assemblying at the 
‘ the work. The apparatus required is very 
‘, being merely that necessary for binding 
anc cutting the reds and a drop press for clamp- 


able 
site 


sim 


ing together the lips of the grooves in the main 
bars. 
The form of reinforcement described is the in- 
vention of Mr. J. G. Golding, of Washington, 
D. C., well known as the inventor of expanded 


Fig. 2. Reinforcing Unit for 


metal. The Monolith Steel Co., Colorado Bldg., 
Washington, D. C., is the licensee of the United 
States patents for this invention. 


THE DESIGN OF KNIFE-EDGE BEARINGS. 


In our issue of Oct. 26 mention was made of a 
reader’s request for published data as to the 
allowable load on knife-edges for heavy scales. 
In response to that request, Prof. Chas. M. Allen, 
of the Worcester Polytechnic Institute, has called 
our attention to a series of experiments conducted 
by Dr. T. C. Mendenhall, formerly the head of the 
U. S. Coast and Geodetic Survey. These experi- 
ments were begun several years ago at Wash- 
ington, D. C., and were continued in the labora- 
tories of the Worcester Polytechnic Institute. 
These completed experiments dealt almost wholly 
with the knife-edge as used on the pendulum for 


Fig. 4. Hollow Wall 


measuring the attraction of gravity, and were 
not continued, as was the original intention, far 
enough to secure any definite data on knife-edges 
used on balances and testing-machines. The gen- 
eral results, however, with certain modifications, 
will apply to all these cases. 

The use of the pendulum for determining the 
constant of gravity at a definite elevation, for 
use in certain computations in surveying, re- 
quires an instrument which is exceedingly accu- 


and Partition Construction. 


rate. A great deal of this accuracy depends on 
the construction and material of the vibrating 
contacts. 

The common form of bearing is a linear con- 
tact between a horizontal plane surface and a 
knife-edge. The general 
custom has been to 
clamp the knife-edge to 
the pendulum, allowing 
it to bear on a horizon- 
tal fixed plate. With 
this method of suspen- 
sion, any change in the 
form or character of the 
knife-edge, due to elas- 
tie pressure, is liable 
to change the re- 
sults of the ex- 
periments very materially, by changing the axis 
of rotation with respect to the pendulum. All 
knife-edges are more or less elastic when under 
pressure, the more perfect the edge the greater 
the elasticity. The length of the pendulum is 
greater when in motion than when stationary, due 
to the centrifugal force. Any regrinding of the 
knife-edge also changes the length. 

A design which is preferable, since it is much 
less dependent on the shape of the knife-edge 
for correct readings, involves an interchange of 
the plate with the knife-edge, the plate being 
clamped to the pendulum and oscillating on: the 
fixed knife-edge. In the original style, with the 
knife-edge fixed to the pendulum, the period of 
oscillation is independent of the position of the 
knife-edge on the plate, but great care must be 
taken to adjust the knife-edge at right angles 
to the axis of symmetry. In the new arrange- 
ment suggested, with the two contacts inter- 
changed, the period depends somewhat on the 
position of the line of contact, but not as much 
as might be supposed at first thought. A series 
of experiments made with the adjustment en- 
tirely by eye showed a variation from the mean 
period of less than .000001, which is negligible 
as compared with the error of observation. 

The most important gain in this new form of 
pendulum is that it makes possible a more com- 
plete study of the effect on the vibration period 
of different kinds of knife-edges, both in mate- 
rial and shape. As long as the knife-edge formed 
a part of the pendulum this was very difficult 
and unsatisfactory. With the pendulum constant 
in mass and configuration, any change in the 
period will be due to the fixed knife-edge. 

In the experiments conducted by Dr. Menden- 
hall the plate was of agate, as is generally the 
case, the surface being considered invariable. 
The knife-edge was of steel on account of its 
greater ease of manipulation when being ground, 
than when agate is used. The vibratory period, 
however, is essentially the same. The angle of 
the edge was 110° and ground to as perfect an 
edge as possible. The width of the edge, as 
near as could be measured by microscopic means, 
was .001 mm. The period was then found, with 
the pendulum oscillating on this edge. The width 
was then increased to about .002 by a light touch 
of the stone, and the period again found. 
Periods were also found for other somewhat 
approximate widths, with results as indicated: 


Gain in length 


Girders. 


Width of edge Period of period. 
41 
124 
5008503 377 
1254 


This indicates very clearly the important part 
played by the edge, on the length of the period 
and shows the importance of having it per- 
fectly ground. A change in width from .001 to 
.005 mm. changes the period one part in 40,000, an 
amount entirely outside of a reasonable limit of 
accuracy. 

It is evident that for either vibration use or 
for simple bearings, as in balances, testing ma- 
chines, etce., a knife-edge must be sharp enough 
to be clearly defined and to allow of the neces- 
sary angular movement as nearly about a line 
as possible; while it must also be strong enough | 
to reduce the change of form by crushing; when 
the strain is applied, to a certain minimum. 
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There are one or two other things which are 
against too sharp an edge, but the principal 
thing, as stated above, is to find an angle which 
will give a sufficiently well-defined line-edge and 
which will not crush under the stress to which 
it is to be subjected, so as to change the edge 
into a more or less irregular flat surface. An 
increase in the angle increases the width of its 
edge. To investigate the effect of the angular 
variation on the length of the period, Dr. Men- 
denhall made a large number of experiments, 
using edges of different angles, each ground to 
as near a perfect edge as possible. The results 
follow: 


Angle. Period. 
.5008880 
were coher .5008874 
.5008884 


This shows the required angle to le somewhere 
between 110° and 140°. Probably an angle of 
130° would prove the most satisfactory, combining 
as it does, the necessary sharpness (when prop- 
erly ground) with strength to resist accidental 
injury or excessive elastic compression. 

Steel knife-edges are generally used in pendu- 
lum work, but they are much inferior to agate. 
The brittleness of the latter is more advantageous 
than otherwise, as a blow will chip it, leaving the 
remaining portion almost as clean and perfect as 
before. Steel would be flattened and distorted 
under similar treatment. Much more difficulty 
is experienced in grinding agate to a perfect 
edge, than steel. 


The grinding of an agate knife-edge is greatly facili- 
tated by inserting its edge in a heavy tablet of brass and 
grinding it in place The tablet should be provided 
with three feet having heuwispherical ends, resting re- 
spectively on a conical hole, a V-groove and on a plane 


While the above experiments will be seen to 
bear chiefly on the knife-edges used in the 


FRENCH CARS FOR CARRYING LARGE STEEL PLATES. 


The manufacture of steel plates 13.12 ft. in 
width at steel works in France has raised the 
problem of the safe transportation of such wide 
plates of great length over the railways, espe- 
cially in view of the limited clearance dimensions 
or loading gage. The Paris, Lyons & Mediterra- 
nean Railway has built for this special service a 
number of steel cars having upright triangular 
frames to support the plates in an inclined posi- 
tion, and these are described in the “Revue Gen- 
erale des Chemins de Fer” by Mr. Ch. Baudry, 
Chief Engineer of Equipment and Traction. 

The car, shown in Fig. 1, has plate-girder side 
sills of fish-bellied pattern, with a lighter center 
sill and transverse members of I-beam section; 
diagonal bracing is also introduced in the end 
panels of the underframe, and large gussets and 
connection plates are used. Upon the under- 
frame are eight transverse frames; each of these 
has a vertical steel channel riveted to one of the 
side sills, which, with horizontal and diagonal 
angle braces, supports an inclined channel: whose 
lower end is riveted to the top of the other side 
sill. These frames are about 8.8 ft. apart, with 
double diagonal bracing in each panel, this brac- 
ing being in the plane of the inclined members; 
they are also connected at the top by a longi- 
tudinal steel angle. Brackets on the sill allow 
for very wide plates, which project beyond the 
sill. The frames are so designed as to keep the 
center of gravity of the load as nearly as pos- 
sible in the plane of the center line of the car. 
The car is mounted on four-wheel trucks, with 
arch-bar or diamond frames. Swing bolsters are 
used, with spherical center-bearings and conical 
rollers for the side bearings. A nest of four 
coiled springs is placed at each end of the bolster. 
Within the inclined channels are wooden fillers 


top or side of the sill, as required. At ; 
the plates are secured by the clamps, B 
are set astride of the inclined channels, an 
grooves engaging with guide pleces on th 
of these channels. The screw clamps, C, ar 
both at bottom and top. The lugs, A 
placed in three positions (as shown in F 
according to the width of the plates to be c 
so as to keep the center of gravity of t) 
approximately within the center line of :} 
The lugs are now made to receive plates 
2 ins. in thickness, but larger ones can be 
for a greater thickness, up to a maximun 
ins.; the width, however, must be correspor 
reduced and would be limited to 6.56 ft. ¢.. 
maximum thickness. These cars can carr: 
loads over the railway systems of France. Ss» 
land, Italy and Germany. 

The principal dimensions of these cars 
follows: 
Length over end sills........ 
Length over spring buffers... 
Width over side sills...... 
Height, rail to top of sill.... eae 
Height, rail to top of 13 
Trucks, distance c to c.... 
Wheels, diameter ....... 
Weight of car, empty...... 


Weight of maximum load. 
Weight, loaded, maximum.... 


A NOTABLE REPORT ON GARBAGE AND REFUSE COL 
LECTION AND DISPOSAL AT COLUMBUS, 0. 


At last an American city appears to be 
advanced with a plan for working out its garbage 
and refuse disposal problem on a thorough-going 
engineering basis. That city is Columbus, ©. 
and its action is all the more remarkable since 
for some years it dilly-dallied with various much- 
needed public improvements. Recently, how- 
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most delicate instruments of precision, it seems 
evident that for ordinary knife-edges, such as 
those in weighing machinery, testing machines, 
ete., the very obtuse angle is likewise to be 
preferred. 

As to the safe working load per lineal inch 
which may be placed on knife-edges for such ma- 
chines, further search for data has been unsuc- 
cessful, and we again appeal to any of our read- 
ers who may have information on this matter. 


projecting slightly beyond the sides of the chan- 
nels, and upon these rest the plates forming the 
load. 

These ears can carry plates, or bundles of 
plates, up to 65.6 ft. in length, 2 ins. in thickness 
and from 6.56 to 13.12 ft. in width. Thicker 
plates can be carried when the width does not 
exceed about 12 ft. The plates are secured by the 
devices shown in Fig. 2. The lower edges of the 
plates rest on lugs, A, bolted to brackets on the 


Truck Details. 


Halt Plarr of Bolster. 
Roller Side-Bearing. 


ever, it settled down to business, and now it !)"> 
under construction an extensive sewage puri! 

tion plant, combined water purification and s 
ening works, and on March 3 an ordinance for * 
$290,000 bond issue for garbage and refuse | 
lection and disposal was introduced in the 

council. This appropriation is based on 4 
port and detailed estimates submitted by 

John. H. Gregory, Assoc. M. Am. Soc. C. 
Principal Assistant Engin¢er, Board of Pu 
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pe rae on Jan. 27, 1906, and sub- 
ne | by Mr. Rudolph Hering, M. 
sequently = of New York City, and Mr. 
= ye Am. Soc. C. E., who until 
ef Engineer of the Columbus 
arch <ervice. The estimates, in par- 
pal ttention. So far as we know 


ticular, dese! 


are the detailed engineering estimates 
they 


widing a city with a complete 


of the cost 
ant for th: eetion and disposal of g 
ot pbish of the yearly cost of maintain- 
% ope! such a plant, including capital 
ing an 


T) ombined with the careful re- 


pep the osition and the probable steam 
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log or 
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Fig. 2. Devices for Supporting and Securing Plates. 


refuse, make Mr. Gregory’s report worthy of 
careful study. By way of preface to further con- 
sideration of the report it may be said thet his 
chief recommendations are as follows: 

That the city collect garbage, rubbish and dead 
animals by its own employees, providing ample 
equipment and stable accommodations for the 
purpose; that it build and operate a crematory 
for cremating the material so collected; that the 
collection of night soil by private scavengers be 
continued, but that the city dispose of the night 
soil in connection with its new sewage treatment 
works; that the present practice of collecting 
street sweepings and dumping them on low 
grounds be continued; that the municipal col- 
lection and disposal of ashes be postponed; and 
that municipal collection and disposal of stable 
manure is neither desirable or warranted. 

Antedating Mr. Gregory’s report, and antici- 
pating its main general conclusion, was a report 
made by Mr. Hering on Sept. 19, 1905, shortly 
after visiting some garbage disposal works while 
in Europe. In that report Mr. Hering advised 
the city to collect both garbage and general rub- 
bish (the latter was not being collected then), 
and, after hauling them to a proper site and mix- 
ing them, to dispose of them by cremation. In 
case it was considered advisable not to collect 
rubbish at the expense of the city, then Mr. 
Hering recommended an improved system of 
garbage reduction. The estimated cost of a 
garbage and rubbish crematory and building was 
placed by I'r. Hering at $100,000 to $125,000, 
which, it will b seen, is considerably below Mr. 


Gregory's ‘or figure, based on far more com- 
infer tion. 

As a s quel to this report by Mr. Hering the 
(ook steps which led to the detailed 

‘gation and report by Mr. Gregory. 

After resi wing the inadequate and more or 
“Syme operable data on garbage and refuse 
oche> efties, including some figures of 
ers od capita cost, Mr. Gregory proceeds 
with a des-iption ef Jocal waste conditions and 
Fractives, 


uding sewage and all other classes 
refuse. The output of ashes in 


of municipa! 


Columbus is relatively small, on account of the 
use of natural gas. Garbage and dead animals 
are collected by the Columbus Sanitary Works 
Co., the wagon bodies loaded on steam cars, and 
the cars hauled 4% miles to an old reduction 
plant, all 


under a ten-year contract that ex- 
pires on April 1, 1906. The contract price 
for the whole period has been a flat rate 


of $15,800 a year, which was probably fair at 
the start, but is believed to be less than cost 
at present. In 1904 the reported amount of 
garbage transported to the reduction works was 
16,221 tons, the collection and transportation of 
which, Mr. Gregory says, must have cost $20,000. 
The per capita contract price for both collection 
and disposal, assuming a population of 160,000, 
is less than 10 cts. per capita per year. Under 
such conditions the collections are now incom- 
plete and the service unsatisfactory. The re- 
duction works, also, in view of the close of the 
contract period, are out of repair. There have 
been complaints of pollution of Alum Creek from 
the greasy water from the digesters, and there 
have also been complaints of odors from the re- 
duction works. 

There is no public collection of rubbish in 
Columbus at present. Private scavengers re- 
move some, with ashes, and some is thrown into 
streets and alleys. It is estimated that the citi- 
zens pay $30,000 a year to private scavengers 
for the removal of rubbish alone. 

Night soil is removed at night, by private con- 
tractors, supervised by the board of health. It 
is deposited outside the city, wherever permission 
can be obtained; some is surreptitiously dumped 
by the roadside. The maximum legal charge for 
removing night-soil is 10 cts. per cu. ft., and 
from daily reports to the board of health it ap- 
pears that during 1904 about 112,000 cu. ft., or 
3,900 tons, were removed, at a cost of about 
$10,000. 

Dead animals, collected by the Sanitary Co., 
aggregate about 350 tons a year, of which 553 
are horses. 

Under the conditions outlined the cost of re- 
fuse disposal, to the city, has been small, but at 
the expense of a high cost to individuals and a 
poor service. 

The populations and the tonnages of various 
wastes, both estimated, for 1905 and various 
future years are given in the report as follows: 


1905 1907 1910 1915 1920 

Population ....... 160,009 176,000 202,000 254,000 320,000 
Street sweepings, 

57,300 
Ashes (if natural 

gas were not 

used), tons.... . 64.000 70.400) 80.000 101.600 128 009 
Garbage, tons...., 17,600 19,400 22,200 27,900 35,200 
Rubbish, tons..... 8,000 8,800 10,100 12,700 16,000 
Manure, tons 45,000 47,000 50,000 55,000 60,000 
Night soil, tons.... 8,900 4,500 5,000 5,600 6,000 
Dead animals, tons 350 380 20 470 500 


The basis for deciding what wastes should be 
subject to municipal collection and disposal is 
well put by Mr. Gregory. He would include 
all refuse, the accumulation of which would be uncleanly 
or unsightly, the production of which is practically uni- 
versal, and the removal of which cannot be better and 
more economica!ly performed by tlhe individual. 

Mr. Grezgory points out that the major cost of 
garbage disposal is the haul. This, after load- 
ing, and including the re’ urn vf the empty wagon, 
he puts at about 30 cts. per ton mile. 

The absolute right of municipalities to exer- 
cise police control «ver garbage collection, in the 
interest of public health, was confirmed by a de- 
cision of the U. S. Supreme Court on Nov. 27, 
1905, sustaining ordinances of the cities of San 
Francisco and Detroit, “granting exclusive con- 
tracts for the removal of garbage.” [In the case 
of San Francisco, if we mistake not, the “ex- 
clusive” provision was to the effect that all pri- 
vate scavengers must take their garbage to a 
privately-owned crematory, and pay not to ex- 
ceed a certain sum per ton for disposal.—Ed. ] 

The separate collection of garbage and rub- 
bish, notwithstanding British practice to the 
contrary, is considered imperative in the United 
States, and particularly at Columbus, whatever 
the method of final disposal. 

At Columbus, the report holds, the only meth- 
ods of garbage disposal available are cremation 


and reduction, “either of which is effective and 
can be conducted without objectionable features.” 
The recently completed reduction plant at Toledo, 
of the Edson type, Mr. Gregory states, was found 
by him to b> “conducted with remarkable free- 
dom from objectionable features.” 

Cremation, in theory and practice, is discussed 
at some length in the report. The absence of 
coal ashes at Columbus, as in other cities in the 
natural gas district, gives the refuse a distinct- 
ive character. The garbage and dead animals 
in the refuse delivered to a crematory in Colum- 
bus would be from 65 to 70% of the total, instead 
of 8%, as in England, and 
70 to 75% of the garbage will be water, and the calorific 
value of the remainder will be so low that the garbage 
cannot be consumed without previous drying or the 
addition of fuel. 

Then follow other data to show how different 
is the material brought to English furnaces from 
that to be expected in Columbus, after which Mr. 
Gregory says: 

The calorific value of the combined refuse, garbage, 
dead animals and rubbish, of which a crematory in Co- 
lumbus must dispose, will not average above 2,000 


B. T. U. per pound of refuse, and the total amount of 
water, the free water and that liberated by the breaking 


up of the carbohydrates, etc., will amount to about 
0.8 lb. per pound of refuse. The proportion of water 
will run much higher than this in the summer months 


and the calorific value will be correspondingly reduced 
In burning this low class of fuel a larger percentage of 
excess of air will be required than with a good fuel, and 
it is probably that more than 100% excess of air will be 
required rather than less with 100% excess of air, with 
perfect combustion and with no allowance for losses by 
radiation, etc., the maximum furnace temperature pos- 
sible is 1,100° F. By extracting 25% of the water before 
burning, the theoretical temperature would be increased 
to 1,450° F., which is still much below that temperature 
to which it is desirable to heat the gases, to prevent any 
possible emanation of noxious fumes. 

I am firmly, therefore, of the opinion that additional 
fuel must be burned in order to reach the desire! furnace 
temperatures, providing that the garbage is not pre- 
viously dried out by the waste heat from the furnace 
gases, the expense of which treatment might be g eater 
than the cost of additional fuel. 

The evaporatic power of English town refuse 
is quoted (from Dawson) as from 2 lbs. of water 
evaporated from a 212° F. per Ib. of refuse 
fuel, for “screened ash pit refuse,”’ to 1 lb. and 
even 0.75 ib. inferior ‘‘unscreened ash pit ref- 
use.”” These are not the net evaporative effi- 
ciencies, available for power production in En- 
glish furnaces, since from the figures given must 
be deducted about 0.125 Ib, of steam for fan 
blast and about 0.4-lb. for steam blast for forced 
draft. In the New York furnaces for rubbish, 
only, evaporation on test, with fan blast, did not 
exceed 1% lbs. of water to 1 lb. of refuse. 

At Columbus, even after adding to the refuse 
the fuel which it appears will be necessary to 
get a sufficiently high temperature for combus- 
tion of the refuse, Mr. Gregory thinks “it is un- 
likely that an evaporation of more than 0.5-Ib. 
of steam per pound of refuse can be obtained.” 

Another serious aspect of boiler plants for heat 
utilization, the report states, and one that “be- 
comes more serious the lower the furnace tem- 
perature, is the deposit on the outside of the 
boiler surfaces and regenerators.” This coating 
has been noted by C. N. Russell, in England, and 
at the combined sewage and garbage works at 
Mansfield, O., the deposits on the boiler tubes 
became so troublesome that the use of the 
boilers to produce steam was stopped. 

Another obstacle to the utilization of heat at 
the proposed Columbus crematory would be the 
difficulty of finding consumers for the heat or 
for power derived from it; the conditions being 
unfavorable for municipal as well as private 
utilization. The mechanical equipment of the 
crematory might be operated by steam there- 
from but no considerable revenue could be ex- 
pected from the sale of such steam. In con- 
cluding this portion of his discussion Mr. Greg- 
ory quotes approvingly some comments on the 
unlikelihood of heat utilization from Amébrican 
garbage made in Engineering News for April 6, 
1905. 

Cremation is considered preferable to reduc- 
tion, even though reduction would cost less and 
not be a nuisance, because the city “will be bet- 
ter satisfied in the end to build and operate 2 
crematory, in which all the garbage and rubbish 
would be burned,” and which would be under 
the full control of the municipality. [From this 
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remark, and from an expression of doubt as to 
the wisdom of the recent municipal purchase of 
the reduction plant at Cleveland, O., it appears 
that Mr. Gregory considers municipal ownership 
and operation of garbage reduction works un- 
wise.—Ed. } 

Rubbish sorting for the recovery of salable 
matter, as practiced at Boston, New York and 


Buffalo, is reviewed in the report, but apparently’ 


is not considered with much favor, at least for 
present adoption at Columbus. 

The estimate for night soil disposal, given 
further on, is based on the continuation of pri- 
vate collection, with disposal into an intercepting 
sewer, through a roofed chamber, all under city 
supervision. 

Mr. Gregory's “Estimates of Cost and Opera- 
tion,”’ based on permanent and fireproof construc- 
tion, only,’’ and including durable works in every 
respect, are well worth giving in full. They there- 
fore follow: 

Estimated Cost of Construction and Equipment for Sep- 
arately Collecting Garbage and Rubbish and Deliver- 


ing in Wagons not More Than One Mile from~ the 
Capitol. 


CONSTRUCTION AND EQUIPMENT. 
First Cost: 


15,000 
Water and sewer connections......... 1,000 
40,000 
$75,000 
Horses and harnesses, 80 @ $250...... $20,000 
Garbage wagons, 30@ 225...... 6,750 
Rubbish wagons, 13 Be 3,750 $30,500 
$105,500 
Engineering and contingencies 10%.... 10,550 


OPERATING EXPENSES.—1907. 
Fixed Charges: 


OPERATING EXPENSES.—1907. 


Fixed Charges: 
Interest, 4% on 
Sinking fund, 20-year, 4% bonds...... 185 
Maintenance and Operation: 

Repairs and renewals................ 250 
Supplies, water, 250 

$1,206 
Per cu. ft. Per capita. 
Operating expenses ............... 0.0093 0.007 
Summarized Estimates of Construction and’ Operating 
Expenses. 
CONSTRUCTION. 
First Cost: 


For collection of garbage and rubbish .$116,050 
For disposal of garbage and rubbish.. 168,300 


For disposal of night soil........... J 
OPERATING EXPENSES.—1907. 
Fixed Charges: 
Collection of garbage and rubbish: 
$8,539 
D'sposal of garbage and rubbish: 
$12, 
Disposal of night soil: 
185 
Total fixed charges.............. $21,328 $21,328 
Maintenance and Operation: 
Collection of garbage and rubbish.... $53,720 
Disposal of garbage and rubbish..... 32,020 
Disposal of night soil............... 1,200 
$86,940 
Total cost, collection of garbage and 
Total —, disposal of garbage and 
44,404 
Total ng disposal of night soil...... 1,605 
Total operating expenses ........ $108,268 $108,268 


Operating Expenses Per Capita for Collection and Dis- 
posal of Garbage and Rubbish and Disposal of Night 
Soil in 1907. 

e Maintenance 
Fixed and 
charges: operation. Total. 
Collection of garbage & rubbish .$0.049 
Disposal of garbage and rubbish. 0.070 0.182 0.252 


Interest, 4% $116,050............. $4.042 
Sinking fund, 20-year, 4% bonds...... 3,897 
$8,539 
Maintenance and Operation: 
Drivers wages: 
Garbage, 19,400 tons @ ry $15,520 
Rubbish, 8,800 tons @ $1.50.......... 13,2 
Keep of horses with stable a, 
Repairs on buildings, etc.: 
940 
,140 
Repairs and renewals on stock and 
equipment, 12% on $30,500........ 8,660 
Foreman, inspector, clerk, “and office 
Superintendent, time 1,200 
$53,720 
Per ton. Per capita. 
Maintenance and operation......... 1,905 0.305 


Estimated Cost of Crematory with Land and Equipment 
to Consume 175 Tons of Mixed Refuse in 24 Hours.— 
Buildings Designed for Extension to 250 Tons. 

CONSTRUCTION. 
Cost: 
La 


and paving 
Water and sewer connections 


Crematory and 
Engineering and contingencies 10%.... 15,300 
OPERATING EXPENSES.—1907. 
Fixed Charges: 
Interest, 4% on $168,300.............. $6,732 
Sinking fund, 20-year, 4% bonds....... 5,652 
$12,384 
Maintenance and Operation: 
Labor and supervision, 28,200 tons 
$14,100 
Repairs and renewals: 
4% on er $120 
2% on @0,000..........- 1,200 
20% om. T4000... 7,400 
8,720 
Superintendent, 1,200 
$32,020 
Per ton. Per capita. 
Maintenance and operation......... 1.135 0.182 


Estimated Cost of — for Disposal of Night 
Soil. 


CONSTRUCTION. 
First Cost: 
Dumping chamber & sewer — 4,000 
Engineering and contingencies 10%.. 500 


$5,500 


$0.119 $0.487 $0.606 
Disposal of night soil........... 0.002 0.007 =: 0.009 
$0.121 $0.494 $0.615 


Operating me Per Ton for Collection and Disposal 
of Garbage and Rubbish in 1907. 
ntenance 


Fixed and 
charges. operation. Total. 
Collection of garbage & rubbish .$0. $1.905 $2.208 
Disposal of garbage and rubish. 0.439 1.135 1.574 


Operating Expenses Per Cubic Foot for Disposal of Night 
Soil in 1907. 


Maintenance 
30.0125 
ration. 
Disposal of night soil..... $0.0032 


The preparation of detailed plans and a 
fications for the work estimated on was deferred 
until the work was absolutely decided on and a 
site provided. It is suggested that a temporary 
contract be made with the Columbus Sanitary 
Works Co., to cover the period between April 1, 
1906, and the installation of a city plant. Ac- 
knowledgment of assistance from Mr. W. W. 
Jackson is made by Mr. Gregory. 

In reviewing and approving Mr. Gregory’s 
report, Mr. Hering stated that in designing 
garbage furnaces for Columbus provision should 
be made for operation with and without drying 
the garbage preliminary to burning, thus making 
it possible to defer the decision whether fuel 
should be used to dry the garbage or to burn it. 
Likewise the decision as to heat utilization, be- 
yond that for works purposes, may be post- 
poned. Heat utilization, if practiced at Colum- 
bus, would “be but a secondary consideration,” 
and could not be expected “to reduce the ex- 
pense otherwise necessary for burning garbage.” 

A separate collection of garbage and rubbish 
at Columbus is advisable, because if dumped in 
the same wagon the rubbish would absorb much 
water which might be drained off from the 
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garbage alone, before putting the , 
fires. Moreover, different types of ne ” 
used advantageously for garbag:. 
bish, and the latter need not ». Weg 
often as the former. It is possible. e ry 
use sorting may prove advisable 
if refuse and garbage are collected 


As to the apparently high cost «; 
refuse disposal at Columbus, show: 
mates, it must be remembered tha: Pi 


fe 
similar work. elsewhere is imperfe. 
is generally less comprehensive th. a 
the data and estimates for Colun wis 
usually complete. ™ 

Mr. Hering suggests that the cj vare 
design for furnaces, “in accorda: th Be 
best knowledge and practice,” and | Bc 
of the large and successful experic; ans 


pean cities with the burning of cit, 
American and the more prominent | ‘h firms 
building such furnaces be given an as 


to submit designs and bids, “as 


ase both 


supervise the operation for one y: guaran. 
teeing the results to be obtained t!.. jy” In 
view of the unsuccessful results 0! ed wae 
many American furnaces heretofore ; 1eed for 
great care in the Columbus designs ipparen: 
It will also be necessary to employ a i ich grade 


of operators when the furnaces are pi! i) yse 


NOTES FROM THE ENGINEERING SCHOOLS, 


HARVARD UNIVERSITY.—On March 2 the 
first number of the “Harvard University Gazette” 
appeared. It contains various announcements 
regarding coming lectures, appointments to the 
faculty, and publications by members of the 
University. A series of six lectures on “Some 
Applications of Physical Chemistry Meta)- 
lurgy” is being delivered by Mr. Woolsey Mea)- 
pine Johnson, of New York City. The lectures 
are open to the public, and it is a pleasure to note 
that “students of the Massachusetts Institute of 
Technology are specially invited.” 

TRINITY COLLEGE, HARTFORD, CONN — 
Beginning September, 1906, the college will offer 
a four-year course in Sanitary Engineering, lead- 
ing to the B. S. degree. Special work will be 
taken in the Departments of Natura! History, 
Physiology and Hygiene and Civil Engineering: 
emphasis being placed upon the relation of health 
and disease to food and milk supplies, and to the 
disposal of towns’ wastes. 


UNIVERSITY OF MICHIGAN.—A chair of 
architecture has been founded, and Mr. Emil 
Lorch, A, M., has been appointed Professor of 
Architecture, to enter upon his duties at the 
beginning of the next university year. Professor 
Lorch studied at the Massachusetts Institute of 
Technology, Harvard University (M. A.), and the 
Ecole des Beaux Arts, in Paris. Subsequently he 
spent five years as an architect, part of the time 
in Boston offices. He has taught architecture at 
Harvard University and at the Drexe! Institute 
in Phfladelphia. 

UNIVERSITY OF ILLINOIS.—A liquid air 
plant has been set up by the Depariment of 
Physics. The liquefier is a Hampson apparatus, 


imported from London. It receives air compressed 
to 2,500 to 3,000 Ibs. The compressor belongs to 
the Department of Mechanical Engineering, and 


is a four-cycle machine, made by the Norwalk 
Iron Works. The capacity of the liquefying plant 
is about one liter per hour, to produce which 
about 10 HP. is required. It is said that only 
two or three other American universitivs ow! 
liquid air plants. 


PRESIDENT ROOSEVELT’S CRUSADE AGAINST 
tuberculosis in government departments at W\hingtos, 


D. C., has resulted in an order issued by §\1 ‘o the 
heads of all executive departments to cau: to be 
printed, posted and distributed in every Fe! =! build 
ing under their control a set of rules to ent the 
spread of tuberculosis. These rules have | formu- 
lated by a committee previously appointed by ‘© Presi- 
dent. Besides posting and distributing ru'e ach de 
partment head must ascertain the names 0! persons 
in his department afflicted by tuberculosis present 
every such person with a copy of the © named. 


Non-observance of thes/ rules may be made = suse of 
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eS government service. The order pro- 
dismissal f ent examinations of all persons re- 
yides for . re is a doubt as to whether or not 
garding © losis. The surgeons general of the 
they have and the Public Health and Marine 
army, the re directed by the order to cause a 
Hospital = inspection of the public buildings 
tborough jer their respective departments; and 
and work detail a sanitary .board, or boards, 
are authe The inspection of the public buildings 
tor OS | cher than those under the War and 
wor’ shall be conducted under the sur- 
Navy Del che public health and Marine Hospital 
geon gen’ nitary board or boards thus appointed 
git (1) Insanitary conditions immediately 
sball Insanitary conditions requiring struc- 
sna 4 The sanitary board or boards will make 
tural a“ urgeon general of their respective ser- 
— ‘| bring these reports before the com- 
pu ape | by executive order of Dec. 7, 1905, and 
ag ett shall transmit a full report, with recom- 
the President. 


PHILADEL.!HIA FILTRATION CONTRACTS held by 
Daniel J. MoNichol Co. have been annulled by the new 
Director of Public Works, Mr. Hicks. These include 
contracts for the Torresdale filters, let Jan. 18, 1902, 
and July 28, 1904, contracts for preliminary filters at 
both the Torresdale and the Belmont plant, and con- 
tracts for water mains. All these contracts have been 
suspended since May, 1905, The aggregate of the limit 
prices for the several contracts is $9,145,000, on which 
the city has already paid $6,894,830. It is expected that 
the annulment will be fought in the court. A filter 
contract held by Henderson & Co. has also been an- 


nulled. 


THE USE AND WASTE OF WATER at Battle Creek, 
Mich., and the value of the same (such as is net paid for) 
at 10 ets. per 1,000 gallons, for the year 1905, is sum- 
marized in the last annual report of Mr. W. W. Brigden, 
Superintendent and Civil Engineer, as follows: 
paid for by meter (12.2 cts. per 1,000 


Paid for not metered...... 
Parks, public buildings, etc., except schools rnd 
schools, including 
Drinking fountains for horsesS.........+++++ 200 


Flushing sewers 


toto 


5 209 
jlowing Off hydrants. 20' 
vaiion down trenches, sewer, water, etc.. 809 
Slip Of PUMPS... 2 800 
Under-registration of 5 


The percentage of taps metered in 1905 was 88, or 
3.279 out of 3,723. The average daily water consumption 
and waste per capita was 52 gallons. The meter rates 
range from 7 to 13 cts. per 1,000 gallons, with a mini- 
mum annual rate of $3. All new water takers are re- 
quired to put on meters, and all who change pipes or 
fixtures or add thereto. 


A NOTEWORTHY CONCRETE ARCH BRIDGE was 
built recently in Ulm, Wurttemberg, Germany. It is a 
Street crossing over a new switching yard of the State 
Railways, and is a three-hinged arch, with solid filling. 
The end hinges are not at the spring of the arch, but are 
carried on cantilever brackets 14 ft. long projecting from 
the abutments. The clear span between abutments is 215 
ft.; the distance between end hinges is 187 ft., and 
the rise is one-tenth the latter figure, or 18.7 ft. The 
hinges are of cast steel. Abutments and arch ring are of 
plain concrete, with a maximum pressure of 570 lbs. 
per sq. in. in the arch ring. The roadway structure, 
however, is of reinforced concrete; it is 33 ft. wide over 
all, including two 6%-ft. sidewalks. The centering of 
the arch was carried on sand-boxes, and was slacked 
by 180 pioneers detailed for the purpose from Battalion 
li. The cost of the bridge was 180,000 marks, or about 
$45,009, Of this, 18% was expended for centering. 


a 


HIGHWAY IMPROVEMENTS IN MAINE have not 
yet advanced far, judging by the first annual report of 
the State Highway Commissioner, Mr. Paul D. Sargent, 


of Augusta. According to this report there are in the 
State 22.000 miles of dirt roads, 2,238 miles of gravel 
roads, (© miles of macadam and 22 miles of granite 
blocks pavement. ‘The average expenditure per mile 
for maintenance of county roads, during the year 
covered by the report, was $37.58, one-fourth of which 
was for making snow roads in winter. There are 552 
road Machines in use in the State. By a recent act, 
the State of Maine shares half the expense of perma- 
nent improvements on State roads to the extent of not 
more tha 


$300 to each town. Under an earlier act 
the State, from 1901 to 1904, inclusive, had paid $72,891 


of a total «xpenditure of $178,370 under a State aid law. 

SPECIA!, CARS FOR CARRYING AUTOMOBILES are 
being put service on the trunk line railways. The 
New York 


‘entral Ry. has cars which can be used 


either for automobiles or as ordinary baggage cars. 
These are 60 ft. 10 ins. long and 10 ft. wide, with a 
total. height of 13 ft. 5 ins; the roof is of the round or 
turtle-back pattern instead of having the usual monitor 
deck. The Pennsylvania R. R. uses a modification of 
its standard box cars, 38 ft. long over the end silis, 
9 ft. wide over the side sills and 8 ft. 5% ins. high from 
floor to plate. The Altoona shops are building 100 of 
these cars. 


> 


LOCOMOTIVE BOILERS WITH COMBUSTION CHAM- 
bers are being tried on the Northern Pacific Ry., and 
with highly satisfactory results in the reduction of 
boiler repairs and leaky tubes, while the steaming ca- 
pacity is as good as in similar boilers without the 
chamber. The heating surface is 3,230 sq. ft. for the 
tubes and 3,490 sq. ft. in all, the combustion chamber 
giving 60 sq. ft. The similar boilers without the 
chamber have 3,818 sg. ft. of heating surface in the 
tubes, and a total of 4,028 sq. ft. The chamber is 3 ft. 
long, and approximately oval; it is supported by sling 
stays, staybolts and bottom brackets, and the width of 
water space is 6% ins. at the sides and 7 ins. at the 
bottom. The firebox is 8 x 5% ft. These boilers are in 
use on tandem compound engines of the 4-6-2 type, and 
were designed by Mr. D. Van Alstyne, Mechanical Super- 
intendent of the Northern Pacific Ry. 


> 


A FRENCH COAL MINE DISASTER on Saturday, 
March 10, caused the loss of about 1,200 lives. A wide- 
spread explosion occurred in the Courrieres collieries, 
near Lens, Pas de Calais, on the morning of March 10, 
when about 1,800 miners were at work. Only six or 
seven hundred of these escaped. A rescuing party of 
17 was also lost. It is said that a small outbreak of 
fire occurred two days before the explosion. A dispatch 
from the meteorological observatory at Laibach, Austria, 
states that unusually strong seismographic disturbances 
were reco-dei there on Friday and Saturday. 


+ 
> 


A SUPREME COURT DECISION in the Chicago street 
railway franchise cases was rendered on March 12. The 
full opinion has not yet been handed down, but it appears 
that the principal contentions of the street railway com- 
panies in opposition to the proceedings of the city au- 
thorities to oust them from certain streets on the 
ground of expiration of franchise were thrown down. 
The decision clears the way for a reasonable adjustment 
of the tangled franchise situation in Chicago. 


NEW STEEL UNDERFRAMES for old wooden cars 
are being applied in repair work for the Hocking Valley 
Ry. and the Toledo & Ohio Central Ry. The steel under- 
frame has a box-girder center sill formed by a pair of 
channels and a cover plate, and to the sides of this are 
attached cantilever brackets supporting the old inter- 
mediate sills and side sills. These underframes are built 
by the Ralston Steel Car Co., of Columbus, O., which 
has a contract for applying them to over 10,000 freight 
cars of the railway mentioned above. 


> 


SHORT WOODEN COAL CARS of considerable depth 
are in use on a number of Southern railways, but as a 
general thing the longer and shallower gondola type of 
car is preferred. With the high center of gravity of 
the deep cars, they give considerable trouble on lines 
having many sharp curves, as they tend to ride hard on 
the side bearings and so make it difficult for the trucks 
to swivel when entering and leaving curves. 


STEEL CENTERS FOR ERECTING MASONRY arches 
were used recently in building a large stone arch bridge 
over the Rhine at Basel, Switzerland. The bridge has 
six spans, each 80 ft. long in the clear, and of 13-ft. rise. 
The arch ring is 62 ft. wide. The midstream pier is an 
abutment pier, so that either half of the bridge is able 
to stand without the other. This was convenient in 
erection, as it made it possible to erect the bridge in six 
sections, each covering three spans and a width of one- 
third the ring. The centering required was therefore only 
so much as corresponds to one full span. The centering 
consisted of steel bowstring trusses, whose top chord 
followed the ortline of the intrados of the arch as closely 
as might be. Transverse timbers resting on the top 
chords of the trusses and placed rather close together 
were blocked to such heights as to give the exact curve 
of the arch; longitudinal lagging strips over these timbers 
formed the face of the centering. The trusses, four in 
each arch (12 trusses in all), carried their loads directly 
to the piers, by means of a shoe under each end of each 
truss, which rested on a projecting course of the pier. 
Screw-jacks were set under the shoes for adjusting the 
centers to proper level and for slacking the centers. The 
four trusses in each span were braced together in pairs 
by fixed sway-frames at the panel-points, and the two 
pairs were braced together by removable portals. Each 
pair of trusses, therefore, was a unit in shifting longitudi- 
nally, but for transverse shifting when changing the 
centers from one section to another in the same span, all 
four trusses were shifted simultaneously. The first sec- 
tion erected was an outer third of the three arches of 


one half; when this was set, the centers were slacked and 
shifted across the arch to the opposite side of the same 
three spans, and lastly the middle third was placed, after 
which the other three spans were erected in the same 
order. The rigidity of the steel centering, and the use of 
screw-jack supports, made it possible, when placing the 
middle section between the finished outer sections, to 
adjust the centers almost absolutely to the height of the 
side sections. In erecting each one of the six seciions of 
the work the arch-stones were put in place dry, i. e., 
without mortar, but with wedges in the joints, continu 
ously from skewbacks to crown; then all the joints were 
grouted simultaneously with a thin 1:2 Portland cement 
mortar. After this the section was left to set for two to 
four weeks before slacking centers. The drop of crown 
when slacking centers varied from 4 to 10 mm, and 
averaged 7 mm. (%-in.) for the outer rings of the six 
spans. The backs of the arch-rings are waterproofed 
with asphalted felt, covered with 2 ins. of concrete for 
mechanical protection. The filling over the arch-rings to 
carry the roadway paving was made of a very lean con- 
crete (1 part hydraulic lime to 20 parts sand and gravel) 
with a view to avoiding subsequent settlement. The 
bridge was completed in October, 1905. 


THE FUEL COST per KW.-hour of output in several 
large English electric power stations is as follows, ac- 
cording to the London ‘‘Times:"' Glasgow Tramways, 
0.30 ct.; Newcastle Supply and Newcastle Tramways, 
each 0.32 ct.; Leeds Tramways, 0.38 ct.; Sheffield Tram- 
ways, 0.40 ct. 


A $2,000,000 BOND ISSUE for a sea wall at San Fran- 
cisco, authorized at a popular election in November, 
1904, has been declared legal by the California State 
Supreme Court. It is stated that the bonds will at once 
be placed upon the market by the State Board of Harbor 
Commissions, of which Charles H. Spear is President. 


> 


A GOLD AND SILVER MEDAL have been offered by 
the “Public Health Engineer,’’ of London, for the best 
essays on the Dust Problem. The competition is open 
to writers in all parts of the world. The papers, under 
a nom de plume, must reach the journal named (50 Lud- 
gate Hill, London, E. C.) by April 28, 1906. No names 
of competitors will be published except those who win 
the prizes. All papers or parts of papers printed by the 
journal named willbe paid for at its usual rates. 


THE SALE OF GAS FITTINGS by the Municipal Gas 
Department of Birmingham, England, has recently been 
objected to by the Master Gas Fitters’ Association, of 
that city. In replying to this objection, the secretary of 
the gas committee stated that the committee could 
not stop the sale of fittings, because (1) the fittings 
business forms an important asset of the gas undertak- 
ing purchased by the city in 1876, and it was considered 
“impossible to hand over to a section of the ratepayers 
a property purchased by the whole municipality; (2) and 
because the committee considered the fittings business of 
the department ‘‘necessary to the convenience of cus- 
tomers, and essential to the development of the under- 
taking.”’ The committee also stated that ‘‘the artinual 
turnover” in the fittings branch has declined from £24,271 
in 1901 to £21,839 in 1905, having slightly exceeded the 
former figure in 1903. From these figures the committee 
thought it apparent that the loss of business claimed by 
the Gas Fitters’ Association must be due to other causes 
than the business carried on by the City Gas Depart- 
ment, as among these causes it was stated that there had 
been an increase in the number of Master Gas Fitters 
from 75 in 1885 to 96 in 1905. The committee also stated 
that it did not advertise nor canvas for trade, nor bid 
for work unless requested; and that it charged an ade- 
quate profit on both materials and labor (not less than 
25%) and paid the ‘‘full standard rate of wages for’ all 
the labor employed. 


> 


ASYNCHRONOUS GENERATORS ON AN ELECTRIC 
transmission line are used in a Swiss electric power sys- 
tem for the purpose of simplifying the regulation of the 
system. Power generated at three different water-power 
stations is fed into a common transmission line about 35 
miles in total length. To make it possible to regulate the 
voltage from one station, and avoid the necessity of syn- 
chronizing generators when throwing them on the line, 
two of the stations are equipped with asynchronous gen- 
erators (that is induction motors run at a speed above 
synchronism, when they become generators), while the 
other station, which is the central station, has the usual 
type of synchronous generator. This latter, then, fixes 
the voltage and the frequency of the system; the other 
two stations, as soon as their machines are thrown on the 
line, automatically assume the frequency and voltage of 
the system, and deliver to it the full power of their tur- 
bines. All load-variations are taken by the machines of 
the main station. When the load on the system becomes 
less than the output of the two asynchronous stations, 
the synchronous generator speeds up, which is the signal 
for cutting out one of the synchronous stations. These 
two stations require only one attendant each. The rotors 
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of the asynchronous machines are squirrel-cage arma- 
tures without insulation. They require no exciters, and 
their switchboards carry only instruments and a circuit- 
breaker. The plant was equipped by the Oerlikon Works. 
It has been in operation since January, 1906, and has 
hitherto given full satisfaction. 


— > 


A NARROW-GAGE SINGLE-PHASE RAILWAY is 
being built between Locarno, Pontebrolla, and Bignasco, 
in southern Switzerland. It is of 1-m. (3.28 ft.) gage, 
and has grades as high as 3.3%. The motive-power will 
consist of eight-wheeled motor cars, each equipped with 
four 40 HP. single-phase motors, hauling passenger and 
freight trailers in trains of 60 tons maximum weight. 
The trolley current will be at 5,000 volts pressure, and 
the cars will take current by a lateral collector arm. 
The ,road will be the second single-phase railway in 
Switzerland, and will be equipped by the Oerlikon Works, 
who also equippel the Seebach-Wettingen single-phase 
railway (15,000-volt). 


PERSONALS. 


Mr. H. 8S. Hancock, of Winnipeg, Man., has been ap- 
pointed Town Engineer of Fort William, Ontario. 

Mr. Carl Scholz has been appointed Mining Engineer 
of the Chicago & Eastern Illinois R. R., with head- 
quarters at Chicago. 

Major Charles H. McKinstry, Engineer Corps, U. S. A., 
has been temporarily assigned to duty as Chief Engi- 
neer of the Pacific Division. 

Mr. A. M. Bouillon, Engineer in the Reclamation Ser- 
vice, at Huntley, Mont., and Miss Helen Evangeline 
Godman, of Denver, Colo., were married recently in 
Denver. 

Mr. Clinton S. Thompson has been appointed as Topo- 
graphic Draftsman in the Reclamation Service and or- 
derei to report to Mr. John 8. Field, District Engineer, 
at Mitchell, Neb, 

Mr. ©. E. Slonaker, Observer, and Mr. Ernest E. 
Childs, Assistant Engineer, of the Reclamation Service, 
have been transferred to Portland, Ore., where they 
will report for field duty. 

Mr. Albert O. Smith, Jun. Am. Soc. C. E., has opened 
an office at Greenpoint, N. Y., where he will practice 
his profession as a civil engineer. Mr. Smith was gradu- 
ated from the University of Vermont in 1902. 

Mr. Horace E. Andrews, President of the Cleveland 
Electric Railway Co., Cleveland, O., has sailed for 
Europe. He will tour in an automobile, inspecting local 
street car lines and interurban railway systems. 

Mr. George C. Chaney, Assistant City Engineer, of 
Salt Lake City, Utah, has been appointed Chief Engi- 
neer of Water-Works and will have charge of the en- 
gineering in connection with the Big Cottonwood conduit 
project. 

Mr. W. H. Prentice, Assistant Chief Engineer of the 
Missouri, Oklahoma & Gulf Ry., at Muskogee, Ind. T., 
has been appointed Superintendent, temporarily, to fill 
the position made vacant by the resignation of Mr. O. 
M. Sewell. 

Mr. Robert H. Dwyer, formerly Superintendent of the 
Colorado Division of the Missouri Pacific Ry. System, 
has been appointed General Manager of the Denver, 
Laramie & Northwestern R. R. Co., with headquarters 
at Denver, Colo. 

Mr. W. S. Hanna, Engineering Aid, in the Reclama- 
tion Service, has been transferrd from the Washington 
office, where he has been employed in the drafting 
division, to field duty at Chinook, Mont., in connection 
with the Milk River Project. 

Mr. Paul G. Brown, formerly Assistant City Engineer 
of Chicago, and more recently General Superintencent 
with the Degnon Contracting Co., New York, has re- 
signed this position to become Manager of the United 
Engineering & Contracting Co., 32 East 33d St., New 
York City. 

Mr. Carrol Pdul, Engineering Aid, in the Reclamation 
Service, who has been on furlough on account of lack 
of work, due to climatic conditions, has been reassigned 
to duty and ordered to report to Wyncote, Wyo., for 
work in connection with the Interstate Canal Project. 
The Mexican Pacific Railway Co. having acquired the 
property of the Mexican National Construction Co. in 
the State of Colima, Republic of Mexico, Mr. A. P. 
Herbert has been appointed Superintendent in charge of 
operation of the constructed line between Colima and 
Manzanillo, with headquarters at Colima, Colo. 


Mr. Frank Gaiennie, Jr., of St. Louis, Mo., who in- 
vented an electrical device some years ago which, it was 
claimed, reproduced the human voice by means of elec- 
tric lemps, is ill at Eureka Springs, Ark., recuperating 
from tuberculosis of the arm. He was at one time con- 
nected with the Kinloch Telephone Co., of St. Louis. 

Mr. J. T. Taffany, Division Engineer of the Jefferson 
and Wyoming Divisions of the Erie R. R., has been 
transferred to the New York Division, to succeed Mr. 


8. C. Brown, resigned, to go in business in New York 
City. Mr. Trimble, formerly Assistant Division En- 
gineer of the Mahoning Division at Youngstown, O., will 
succeed Mr. Taffany at Dunmore, Pa. 


Mr. William J. Welch has recently been appointed as 
Water Commissioner of Boston, Mass. Mr. Welch has 
been associated with the Water Department for nearly 
20 years, entering as Superintendent of the Mystic Divi- 
sion in 1888. Since that time he has acted as Assistant 
Superintendent and Superintendent of the Water De- 
partment, which latter position he relinquished to be- 
come Water Commissioner. 

The Department of Water Supply, Gas and Electricity, 
of the city of New York, has made the following ap- 
pointments of engineers: Alfred D. Finn and Robert 
Ridgeway, of New York, as department engineers, at 
$6,000 a year each; Thomas H. Wiggin, of Pittsburg, Pa., 
as designing engineer, at $4,000 a year; Carleton E. 
Davis, of Brown Station, N. Y., as department engineer, 
at $6,000 a year; John D. Groves, of Syracuse, N. Y.; 
Ralph W. Greenlaw, Frederick Ward, Leonard P. Wood 
and Arthur V. Ruggles, of New York, to be assistant 
engineers, at salaries ranging from $1,650 to $2,000 a 
year. 


Mr. Dana Pierce has been engaged by the Under- 
writers’ Laboratories, under the direction of the National 
Board of Fire Underwriters, Chicago, as Engineer-in-Charge 
of electrical work. Mr. Pierce was graduated from Am- 
herst College with the class of 1892, and since that time 
has devoted himself to physical laboratory practice and 
electrical engineering, taking a post graduate course at 
Johns Hopkins University. He afterwards practised at 
the laboratories at Harvard and Cornell Universities; also 
conducting experiments in high tension electrical meas- 
urements at Worcester Polytechnic Institute and acting 
as instructor in laboratory work at Pratt Institute. 


The following changes have been made in the Recla- 
mation Service: Mr. S. D. Baker, Assistant Engineer, 
transferred from Berkeley, Cal., and assigned to duty 
under Mr. J. Ahern, on the Shoshone Project, Wyo. Mr. 
Geo. H. Bliss, Engineer, assigned to duty in the technical 
section, Washington office, because of the delay in start- 
ing work on the Lower Yellowstone Project, Mont. Mr. 
Ferdinand Bonstedt, Engineer, has been assigned to 
duty on the Okanogan Project, Wash. Mr. W. H. Fisher, 
Engineering Aid, has been assigned to duty on the Sho- 
shone Project, Wyo. Mr. Philip W. Price, Assistant En- 
gineer, has been assigned to duty on the Okanogan Pro- 
ject, Wash. Mr. Joseph A. Sargent, Engineer, formerly 
employed on the Uncompahgre Valley Project, Colo., has 
resigned from the service. Mr. Harold S. Williams, As- 
sistant Engineer, will be transferred from work in 
Washington, under Mr. D. C. Henny, for duty under Mr. 
D. W. Ross, on the Minodoka Project, Idaho. Mr. J. E. 
Shoemaker, Engineering Aid, now employed at the test- 
ing laboratory at St. Louis, Mo., will be transferred to 
duty on the Huntley Project, Mont., as soon as his suc- 
cessor is appointed. 


Mr. E. J. Beard, M. Am. Soc. C. E., whose resignation 
as Principal Assistant Engineer of the Chicago, Rock 
Island & Pacific Ry. was noted last week, is a railroad 
engineer of many years’ experience. Mr. Beard will go 
to New York shortly to collaborate with the New York 
headquarters staff engineers of J. G. White & Co. in 
drawing up preliminary plans for the railroad incursion 
in the Philippines. He will sail later for the scene of 
operations and it is expected that this big enterprise will 
be put under full way during the coming summer. Under 
the contract recently awarded by the Insular Govern- 
ment, the White Syndicate will build and equip over 300 
miles of steam railroad, roughly divided in thirds, among 
the principal islands of the Viscayan Group, Negros, 
Cebu and Panay. This contract includes operating pre- 
rogatives for a period of 30 years to become optional 
thereafter and is valued at $11,000,009. Mr. Beard will 
have for his chief adviser Mr. L. E. Bennett, who has 
made the reconnoissance survey of the ground in the 
Philippine Islands. Mr. Beard was at one time a con- 
tracting engineer and built the Street and Suburban 
Railway, of Meridan, Miss., in 1890. Thereafter he be- 
came Superintendent and Engineer of the New Orleans 
& Northwestern Railroad. In 1894 he went to the Kan- 
sas City, Pittsburg & Gulf Railroad, on which he served 
successively as Location Engineer, Division Engineer, 
and Assistant Chief Engineer. In 1895 and 1896, Mr. 
Beard acted as Superintendent and Chief Engineer of 
the Gila Valley, Globe & Northern Railroad, of Arizona, 
and in 1897 became associated with the Boston & Mon- 
tana Copper Co. as Chief Locating Engineer for the rail- 
roads of that company in New Mexico and Arizona. 


Obituary. 

M. P. Mason, President of the Mason-Hoge Co., one 
of the most widely known railroad contractors in the 
country, died at his country home at Frankfort, Ky., 
on March 7. 

James H. Forsyth, Chief Clerk of the Surveyor's Of- 
fice, District of Columbia, died of paralysis on March 4 
at his residence, 1802 Belmont Ave., Washington. He 
had been employed in the office of the District Surveyor 
for 40 years. 


Harvey Beckwith, a mining expert, died 
his home, 1822 North Park Ave., Philade 
juries received by a recent fall in his ro: 
with was born in Northfield, Mass., 77 , 
was one of the settlers of Virginia City 
many years took an active interest tn th: 
city. Mr. Beckwith is survived by a widow 

Charles Geissert, a former commissione; 
in Philadelphia, died on March 2 at th: ed 
son-in-law, Christian Fraser, 2001 Nort) i 
Philadelphia. He was born in that city | 
ernor Packer, in 1860, put him in charge 0: ail 
then operated between that city and Co! 
later became the property of the Penn:< 
road Co. 


William Winslow Ames died on March 7 
N. J., after a prolonged illness. He wa: 
and was at the head of the Montclair Li. 
Co. before it was absorbed by the Publi: 
poration. He did some of the electric wi: 
Brooklyn Bridge. He was about 45 years of 
the son of the late James H. Ames. He j 
a widow. 

George Jacob Burnap, Captain, a retired 
neer in the United States Navy, died at 
Philadelphia on March 7. Captain Burnap 
service in 1861 as Assistant Engineer. 


Dur ec 

War he served on the U. S. “Roanoke,”’ 
“Susquehanna,” ‘‘Aristook,”’ ““Kansas,”’ a: Quaker 
City.’ He was commissioned First Assists 
on July 25, 1866, and Chief Engineer on im 1 
1879. He was transferred to the retired list b. ‘ns 
1899. ee: 
John W. Babson, Chief of the issue and ¢ ed 
vision of the United States Patent Offi e, d nF 
home in Washington on March 1, aged 71 yea - 


born in Maine and was graduated from Mains 
College, where he afterward served as an inst 
went to Washington in 1861 as Secretary to 
Vice-President, Hannibal Hamlin, and in 1866 « 
ferred to the Patent Office. He served as Depart me 
Commissioner of Patents, Chief of the Pension |) 
and in charge of the official gazette, which w. 
his supervision up to the date of his death. 
William N. Gibson, C. E., died recently at Uncia, 
livia, S. A., after a few days’ illness, of pneumonia. He 
was born near Pittsburg, Pa., and was graduate) from 
the Civil Engineering Department of the Western Uni- 
versity of Pennsylvania at Allegheny in 1902. He ep- 
tered the Engineering Department of the Baltin 


ru 


ore & 
Ohio R. R. and was engaged on work in and near Pitts- 
burg until July, 1905, when he resigned to accopt a po- 
sition as Assistant Resident Engineer with the Bolivian 
National Railways. On January 15 he was promoted to 
the position of Assistant Engineer and placed in charze 
of Field Corps No. 3 to make a survey for a line from 


Oruro to Potosi via Uncia, at which he was engaged at 
the time of his death. 


ENGINEERING SOCIETIES. 


COMING MEETINGS. 
AMERICAN RAILWAY ENGINEERING AND MAINTE- 
NANCE OF WAY ASSOCIATION, 
20-22. Annual meeting at Chicago, I!!. Secy., 
Cc. Fritch, 1562 Monadnock Block, Chicago, Ii! 
AMERIC AN RAILWAY ASSOCIATION. 
April te Semi- annual meeting at Chicago, I!!. Secy 
Ww. Allen, 24 Park Place, New York City 
AMERICAN ELECTRO-CHEMICAL SOCIETY 
May 1 to 3. Annual meeting at Ithaca, N. Y. Secy 


S. S. Sadtler, 39 South 10th St., Philadelphia, Pa. 
AMERICAN SOCIETY OF MECHANICAL ENGINESRS 
May 1 ‘to 4. Semi-annual meeting at Chatia ooga 


Tenn. Secy., F. R. Hutton, 12 West 3ist S:, New 

_York City. 

ENGINEERS’ CLUB OF PHILADELPHIA.—At the 
next meeting of the club, March 17, Mr. H. W. Latta 
will read a paper entitled “‘The New Sea Wal! at the 
Naval Academy, Annapolis, Md.’’ The paper will be 
illustrated with lantern views. 


AMERICAN INSTITUTE OF ELECTRICAL §ENGI- 


NEERS.—The March meeting is to be held at the Eiison 
Auditorium, 44 West 27th St., New York, at 5.1. m., 
March 23. Two papers will be read and di-ussed 
“Some Features Affecting the Parallel Operation ©! Syn- 
chronous Motor-Generator Sets,’’ by J. B. Taylor (Gea- 
eral Electric Co.), and ‘‘Notes on the Design of !!ydro- 


Electric Power Stations,” by D. B. Rushmore (vecueral 
Electric Co.). 

WESTERN SOCIETY OF ENGINEERS.—At ieet 
ing on March 7, held at the Society's rooms in igo 


Prof. E. G. Smith, of Beloit, Wis., presented a | r on 
“Urban Tendencies of Population as Affecting 
lems of the Engineer.” He showed that the « 1 of 
population is relatively greater in towns of rate 
size than in the large cities, and briefly discusse’ - ous 
phases of the subject, but devoted his attentio’ nel- 
pally to the questions of water supply and sew" dis- 
posal. In the discussion Mr. McMeen referrea 
he had made in connection with the growth 0! la- 
tion in certain districts of 4 city and the most mi- 
cal location of telephone-exchanges with a view this 


growth. 
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The hydro-electric plants of the United States, 
Canada and Mexico are to be described in a two 
or three volume work now being prepared by 
Mr. Arthur W. Clapp, Monadnock Block, Chicago 
The author desires information that will enable 
him to describe all plants of over 500 HP. ca- 
pacity, of which he estimates there are 350 In 
the three countries named. He proposes to de- 
vote 3,000 to 5,000 words to each plant. Most of 
the information Is being secured from the oper- 
ating or designing or constructing engineers, to 
whom the published work will be supplied with- 
out charge. 


CORRESPONDENCE. 


The Make-Up of Godfrey’s Structural Engineering 
Tables. 


Sir: Permit me space to defend the arrangement of 
tables and order of pages in my book of “Structural 
Engineering Tables,’ noticed in your issue of Feb. 14. 
1906. Your reviewer stated “that appearance and ease of 
reference are seriously affected on account of diversified 
type and arrangement of tables and because of lack of 
order of the contents.” Taking up the tables them- 
selves, I do not see how the variety yf type can interfere 
with their usefulness, so it must be to the way the tables 
are turned that your criticism refers, some being read 
with the book upright and others with the edge facing 
the user. In this connection you called attention, not 
very long ago, in reviewing another book of tables, to the 
fact that lack of register made some split tables hard to 
use. It is difficult to follow a line of figures across 
from one page to the next, even if they are just opposite. 
or registered correctly. Some of the tables are too 
broad for a page, placed vertically, and I for one, as an 
inveterate user of tables, would prefer to turn the book 
and read the table the other way rather than to follow 
a line of figures across two pages or to have the type 
small. | have yet to hear of any good reason why a 
table is not just as serviceable and as easily read when 
placed one way as another. In one instance, namely, in 


the weights and areas of flat plates, I placed the areas 
“up and down” and gave areas only to 1%-in. thickness. 
I have found in using these tables that frequently I will 
take area in place of the weight, as both tables look 
alike. as usually given. Thicknesses more than an inch 
or so cro seldom needed in the area table. 

Now as to the order of the pages. This book was 
made {> | e with a capital U, and not for a course in 
“Table if they do not follow the order in which the 


various subjects might be developed in a text book, it Is 
because this consideration did not enter in their ar- 
rangement. There are three places most easily found 
in a book, namely, the middle and the beginning and the 
end. We all know, or ought to know, how easy it is 
to find the Psalms, or Genesis, or Revelation in our 
Bibles; but some of us might be puzzled if asked to 
locate Nehemiah offhand. The first few pages of my 
book are devoted to tables very often used, such as deci- 
mals of an inch or foot (which I failed to make clear to 
a contemporary reviewer I did not mean to claim as 
original), rivet values, weights and areas of angles, etc. 
The end of the book is devoted to tables of squares, roots, 
ete., also very much used. The middle contains prop- 
efties of bnilt sections, all placed together, for quick ref- 
erence for the designer. The middie is flanked on one 
side by drawings and on the other by tab'es of formulas, 
etc. All tables concerning details, such as clevises, nuts, 
separators, etc., are bunched together, as a!so those con- 
cerning the calculations performed by a draftsman. 

If your reviewer can suggest a better order in which to 
place these tables, I should like to know what it is 
I have often wished that the oft-needed tables in certain 
books had been placed in easily located pirts of the 
book, ins‘ead of having these parts filled with pictures 
and other mitter seldom needed. 

Yours very respectfully. 
Edward Golfrev 

Monongahela Bank Bldg., Pittsburg, Pa., Feb. 21, 1906. 


[We fully recognize the necessity, In some tIn- 
stances, and the desirability, in others, of run- 
ning tables up and down the pages. That the 
reviewer of the book in question is not alone in 
his opinions as to the arrangement of the tables, 
is shown by two sentences which we take from 
a letter received since the foregoing communica- 
tion was put in type: 


I wish to thank you most heartily for your discrimi- 
nating review of Godfrey's Tables It was very apn- 
propriate to use this occasion to ell speciol attention 
to the Ieck of care or judgment in the selection of type 
for use in that book. 

—Ed.] 


> 


Donkin’s Gas Engines Revised. 


Reviewed by Storm Bull.* 
A TEXT-BOOK ON GAS, OTL AND AIR ENGINES. i 

Bryan Donkin, M. Inst. C. E., M. Inst. M. E., M. 

Soc. C. E., ete. Fourth Edition, Revised and Ea. 

larged. London, Eng.: Charles Griffin & Co., Ltd. 

Philadelphia: J. B. Lippincott Co. Cloth; 6 x 9 ins. ; 

pp. 568; 165 figures in the text. $7.50 net. 

The fourth edition of the late Mr. Bryan 
Donkin’s book has been edited by his private 
secretary. It was always a good book and all 
that has been attempted in this new edition 
has been to bring it up to date. This attempt 
has been fully realized, and the reviewer does 
not know of any book in the English language 
in which so much information can be found 
about the modern gas engine as in this. As the 
title implies, the book also treats of oll and air 
engines. Under oil engines the author includes 
all gasoline engines, besides the engines using 
kerosene for fuel; and all these are discussed 
in the second part of the book, which comprises 
256 pages; whereas gas engines proper are 
considered in the first part, covering 348 pages. 
Judging from these numbers, it would seem that 
the treatment of the oil engines is very much 
fuller than that of the gas engines, if it be 
remembered how much more important the lat- 
ter is than the former. But evidently the divi- 
sion between the two classes of engines has not 
been made very sharp, as, for instance, there is 
a separate chapter in the second part treating of 
American gas and oil engines, in which the only 
treatment of these engines in the whole book 
is found; this, with the exception of the West- 
inghouse gas engine, which is discussed under 
the head of English gas engines, being manu- 
factured in Great Britain by the English West- 
inghouse company. It is, of course, true that 
most of the American manufacturers. of gas 
engines also make gasoline engines, but it would 
seem that the importance of the gas engine in- 
dustry in this country at the present time would 


*Professor of Steam Engineering, University of Wis- 
consin, Madison, Wis. 
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have warranted a separate chapter under the 
head of gas engines, just as the English, French 
and German gas engines were given one chapter 
each. In another respect the American gas en- 
gines are treated as step-children in this book, 
and that is with respect to I!llustrations. Be- 
sides the illustrations of the Westinghouse en- 
gines, which are very good, but which, as already 
stated, are found under the head of English 
engines, there is only one illustration of Ameri- 
can practice—a picture of an Otto four-cylinder 
engine for a Holland submarine boat. There 
cannot be any doubt but that the book would 
have been improved if some more {fllustrations of 
American gas engines had been tIncluded. The 
shortcoming in this respect Is, however, one 
which is common to most English books, and to 
which we gradually have become accustomed. 

A large part of the book is taken up by de- 
tailed descriptions of all the important engines 
made in the various countries of the globe. 
Here will also be found information as to the 
various sizes made by each manufacturer, the 
number of engines built and their aggregate 
horse-power. If the information be correct, 
which the reviewer has no reason to doubt, it 
represents a very large amount of labor spent 
{n collecting the data, and it fs highly Interest- 
ing. The historical information about these 
various manufacturers Is also very interesting, 
and is not found in such an avatilable form in 
any other publication. 

Chapters X. and XI. treat of gas production 
for motive power; Chapter XII. of the utiliza- 
tion of blast-furnace and coke-oven gases for 
power; Chapter XIV. of the chemical composi- 
tion of gas In an engine cylinder; Chapter XV. 
of the utilization of heat In a gas engine, and 
Chapter XVI. of the explosion and combustion 
in a gas engine. These are all very good and 
very clearly written, and give a very large 
amount of information. One criticism might be 
made, perhaps, and that is that the author Is 
somewhat too impersonal. In several places 
where controverted points are discussed—for tn- 
stance, the question of after-burning—he gives 
the contradictory opinions of various authoritles 
without expressing his own, leaving it to the 
reader to weigh the evidence and make his own 
conclusions. 

Perhaps the least satisfactory part of the book 
to the reviewer is the one in which the theory 
of the gas engine is discussed; there {s not 
enough of it, and it would seem that In a book 
of this size room should be found for the deriva- 
tion of the formula for the efficiencies of the 
various gas engine cycles. This is not done. 
the author simply referring to Dugald Clerk or 
Witz. 

The three chapters on the history of the gas 
engine are excellent, the descriptions and illus- 
trations being equally good. In other parts of 
the book the intensely rapid development in the 
last eight or ten years is vividly brought before 
one’s mind, and the future possibilities are 
equally brought out. 

The third part of the book, treating of air 
engines, contains hardly anything but historical 
matter, but is interesting on that account. 

At the end of the book will be found a large 
number of tables containing the results of a 
great many tests of a variety of gas engines. 
These seem to have been selected with a good 
deal of care, and should be useful to all gas 
engine builders and students of the gas engine. 

The title of the book is: “A Text-Book of the 
Gas Engine.” As a teacher, the reviewer can 
hardly understand how the volume could be 
used as a text-book; it is certainly nothing but 
a reference book, although a very good one. 

The printing and paper of the book are very 
good; in general, the illustrations are also good 
although the reviewer would have preferred to 
have more real drawings of gas engines and 
fewer “pictures.” 
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Electrical Books. 


Reviewed by Henry H. Norris.* 
ELEMENTARY ELECTRICAL CALCULATIONS. —A 
Book Suitable for the Use of First and Second Year 
Students of Engineering. By W. § 
James, A. cturer and Demonstrator in 
the Electrical | BE. Department of the Munici- 
School“of Technology, Manchester, and 
nds, Demonstrator and Assistant Lecturer in the 
Eléctrical Engineering Department of the Municipal 
School of Technology, Manchester. London, New 
York and Bombay: Longmans, Green & Co. Cloth; 
5 x 7% ins.; pp. 216; 52 figures in the text. $1.25. 
ELECTRIC WIRING, DIAGRAMS. AND SWITCH- 
BOARDS.—By Newton Harrison, E. E., Instructor 
of Electrical Engineering in the Newark Technical 
School. New York: The Norman W. Henley Pub- 
lishing Co. Cloth; 5 x 7% ins.; pp. 272; 105 figures 
in the text. 1.50. 

The title of this small book, by Messrs. James 
and Sands, indicates its purpose clearly. The 
authors emphasize the necessity for the develop- 
ment of practical working knowledge on the part 
of the students. In this they are absolutely cor- 
rect, for, as all teachers know, there is very little 
mental development to be expected from attend- 
ance upon a lecture course. Even if the lectures 
are accompanied by interesting practical demon- 
strations, they produce only a temporary impres- 
sion on the minds of the hearers. This being the 
case, the most important part of a course of study 
in electrical engineering is a series of prac- 
tical problems illustrating the fundamental laws 
of the electric circuit. 

In this book the authors have arranged logically 
and systematically a series of 362 problems, di- 
vided into nine sections or chapters. They are 
very simple in character, involving only such 
knowledge of arithmetic and elementary algebra 
as would be possessed by a high school graduate 
in this country. They are adapted, therefore, to 
the first and second years of a college course, or 
they may be easily solved by persons not in col- 
lege who have had a fair high school training. 
While the problems are elementary, they are of a 
practical nature, in some cases dealing with 
transmission and distribution circuits in such a 
way as to stimulate the student by showing him 
the application of the more fundamental laws. 
The book may, therefore, be classed as an ad- 
vanced text-book of electricity in physics, or an 
elementary one in electrical engineering. The 
material is such as is usually covered in second 
year physics in technical schools in the United 
States. 

The treatment begins with a restatement of the 
primary facts upon which mechanical and elec- 
trical laws are founded. Such quantities as 
length, mass, time, velocity, work, power, cur- 
rent and electro-motive force are described and 
the fundamental and derived units are defined 
concisely and clearly. Then follow collections of 
problems illustrating the use of these units and 
impressing upon the mind of the person solving 
the examples the uses of the units in applying 
the laws which show the relations of the quan- 
tities defined. The problems lead up logically to 
a knowledge of the laws of electric power trans- 
mission and distribution. The last two chapters 
deal with electro-chemistry and photometry, both 
of which are important topics to be associated 
with that of the electric current, as a consider- 
able proportion of the amount of electrical energy 
developed in practice is utilized in the produc- 
tion of chemical compounds and in the reduction 
of metals, while electric lighting also calls for 
the production of a large amount of electric 
energy. 

The book is more than a mere collection of 
problems, for each chapter opens with a brief 
statement of the laws which are to be illustrated. 
The student, therefore, begins with a general 
idea of the theory which is checked and illus- 
trated by the following problems. He can judge 
of the accuracy of his work by comparing the 
results with the answers given at the end of the 
book, where they are arranged for convenient 
reference. The book contains no index, but has 
a brief table of contents, giving the list of chap- 
ters. In general purpose and arrangement it is 
similar to ‘Electric Problems,” by Hooper and 
Wells, but is more elementary than the latter, 
having no problems on the performance of elec- 


* Professor of Electrical Engineering, Cornell Uni- 
versity, Ithaca, N. Y. P 


trical machinery. It is also similar to “Problems 
and Questions in Physics,” by Matthews and 
Shearer, but is less complete, in that it deals 
with fewer topics and is much more elementary. 


The greater part of the electric wiring installed 
for the distribution of power and lighting cur- 
rent is the work of men who are not familiar 
with the theory of, such distribution. They place 
conduits, draw in wires and make connections 
as they have seen these operations performed 
elsewhere. Even many of the persons who de- 
cide on the sizes of wire, style of insulation and 
other important details do so without adequate 
reasons for their selections. Wiring seems such 
a simple operation that many incompetent per- 
sons have taken up this line of work without 
proper preparation. The result has been a large 
amount of unsafe and unsatisfactory wiring, 
which is, however, being rapidly replaced by more 
modern construction. Through the efforts of the 
associations of fire insurance underwriters and of 
the trades unions, incompetent workmen have 
been to some extent eliminated. On the other 
hand, the business now attracts’ technically 
trained engineers, who are prepared to plan wir- 
ing installations without neglecting any of the 
elements of the problem. The men who are doing 
the actual work also desire to ascertain things in 
a certain way, and this helpful curiosity has 
tended toward better work. 

Mr. Harrison’s book is intended to assist prac- 
tical wiremen to do a better grade of work by 
informing them of the reasons for what they do. 
It is obviously impossible to give in a book of 
this kind, or, in fact, in any book, an adequate 
treatment of the subject, for such involves the 
theory of all kinds of electric machinery and cir- 
cuits. The author properly makes no such at- 
tempt, but devotes his attention to statements of 
the practical matters connected with the installa- 
tion of electric machines, including the necessary 
switchboards and the wiring connecting these 
with the supply circuits. The discussions can 
be followed only by those who are familiar with 
the devices and apparatus discussed, and even 
with this practical knowledge the statements and 
diagrams will require careful study. The dis- 
cussion is non-mathematical, a very elementary 
knowledge of arithmetic only being necessary on 
the part of the reader. He must, however, have 
the ability to associate conventional diagrams 
with the actual apparatus in order to derive the 
maximum benefit from the book. 

As is customary and proper in such works, the 
author begins with a concise statement of the 
elementary laws underlying the art of electric 
wiring. This is done as well as possible, con- 
sidering that the writer presupposes no theoretical 
knowledge of the subject. All of the statements 
are illustrated with numerical problems, fully 
worked out and giving practice in the use of the 
usual wiring tables. The different methods of 
distributing current are illustrated both by dia- 
grams and numerical examples. This involves 
the application of Ohm’s law, which states the 
relation of current, electro-motive force and re- 
sistance in an electric circuit. Some practicai 
features of electric motor and generator con- 
nections are also given, including brief state- 
ments of the principles of operation of such 
machines. The latter are necessarily very ele- 
mentary and general in nature. Some space is 
devoted to the subject of insulation, and various 
methods used for installing wires are described 
and illustrated. Due reference is made to the 
rules of the insurance associations relating to the 
proper installation of wiring and switchboards. 

Several chapters are devoted to diagrams of 
switchboards for different kinds of service. These 
include dynamo and motor switchboards and dis- 
tributing panels. The principles of switchboard 
construction are given concisely, and in connec- 
tion with this subject such details as lightning 
arrestors and the testing of circuits are briefly 
treated. 

In the last few chapters the author attempts the 
difficult task of giving such principles of alter- 
nating current circuits as apply to the subject in 
hand. This section will probably discourage the 
average reader, for it covers a subject which 
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THE RAILWAY SIGNAL ASSOC a) 
of the Meetings Held in the 
tion, By-laws, List of Members, et w Y 
The Association (335 Madison Ave.) Pee: 
ins.; pp. 360; folding and other tens 
figures. 


Among the subjects treated are 
teries for signal work, “Signaling the Ne 
York Subway,” by J. M. Waldron, . 
Stopping Trains, Compared with the © 
locking Plants,” by J. A. Peabody. 


THE BIOGRAPHICAL DIRECTORY 0) 
WAY OFFICIALS OF AMERICA— ka 
Edited and Compiled by T. Addison Bu 
ate Editor the ‘Railway Age.” 
way Age Co. Cloth; 6 x 9 ins.; pp. 691 $3 ms 


This indispensable biographical dj: ry now 
includes nearly 5,000 names, as compared with 
3,764 when the first of the series of six issues 
appeared in June, 1885. There are some 1,29) 
new sketches in this edition. A convenicnt feature 
of the directory, as compared with al! others of 
this class which we remember, is the use of two 
paragraphs for each sketch, the first one giving 
the name, official position and address of the man 
and the second giving the date and place of his 
birth, his education, and a chronologica! record of 
his railway service. 


DUTY OF WATER.—By B. P. Fleming. Bulletin No, 67. 
August, 1905, Wyoming Agricultural Experiment 
Station, University of Wyoming (Sent free upon re- 
quest; address Director Experiment Station, Laramie, 
Wyo.) Paper; 6 x 8% ins.; pp. 20. 


The tabular portion of this bulletin shows for 


various crops the depth of water supplied, by 
irrigation, rainfall and total, the yield in pounds 
per acre-foot of water, and the duty in acres per 
cubic feet per second of water. Some of the 
records are for the eleven consecutive years, 18% 
to 1903, inclusive, and all of them, as we under- 


Stand it, are the results of observations on Ex- 
periment Station land. 


LABOR CONDITIONS IN PORTO RICO —|[Part of? 
Bulletin of the Bureau of Labor, No. ()!, November, 
1905. Washingtor, D. C.: Pub. Doc. Paper, 54 x? 
ins.; pp. 723-856; fables. 


The general character, condition and habits of 
laborers, their foods and the cost of them are 
discussed and other information given in text and 
tabular form. Detailed tables are also given, 
showing by occupations, and by positions in the 
several occupations, the sex and nationality of 
wage earners, days per week, hour per day and 
per week, and wages per day. 


ROUTES AND SYSTEMS OF THE 
RLD.—Development of Steam-Carryin« Power 00 
yr and Sea, 1800 to 1905. (From ‘he Monthly 
Summary of Commerce and Finance for November, 
1905.) Bureau of Statistics, Department Commerce 
and Labor. O. P. Austin, Chief of Bure. Wash- 
ington, D. C.: Pub. Doc. Paper; 9% © 11% ins, 
pp. 1.549-1,559; tables, and one large fo!!« map 


Few government publications, especially in 
anything like such a small compass, a:° 4s inter 
esting as this one. The map “is inten’! 1 to pre 
sent a bird’s-eye view of the great lan’ .nd water 


transportation routes of the world.” e tables 


contain statistics, some for long seri: yeals, 
of the growth and present status of = insporta: 
tion facilities by land and water a to some 


extent, by countries. Some freight rs © are 2/8 
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SUPPLEMENT TO ENGINEERING NEWS. 


ced Concrete Handbook. 
4 by Arthur N. Talbot.* 


INFORCED CONCRETE.—For 
re and Contractors. By F. D. 

York: D. Van Nostrand Company. 
, ins.; pp. 271; tables, 34 figures and 


int prepared as a reference handbook 
is > 


to be particularly adapted to the 


engineers and contractors. 
28 pages devoted to introduc- 
vith some references to provisions 
tory «ood construction. Part II. (37 
4 a and discusses a few tests on 
fl roofs, which the author states 
nays pr e justify the use of various con- 
stants a! efficients used in the tables. Part 
IIL (118 »-zes) contains 16 tables in handbook 
form, givine various properties of specified 
of reinforce] conerete beams, floors and columns: 
safe bending moment, safe load, amount of steel, 
position ot neutral axis, weight of beam per 


neal foot, and deflection of floor caused by load- 


ing, and aise giving comparative costs of rein- 
forced concrete, east iron, steel and wood con- 
struction. ‘The author hopes that the designer 


may obtain in these tables all necessary infor- 
mation to meet the more common cases in prac- 
tice. Part IV. (78 pages) contains 16 tables 
giving properties for roof trusses up to a span of 
100 ft., together with 16 diagrams showing the 
relation of cost to span. 

The typographical appearance of this book is 
so pleasing and the title so attractive that one 
feels a shock of disappointment at finding the 
book untrustworthy and misleading. It is a com- 
mendable ambition to instruct engineers in the 
mysteries of reinforced concrete, and a hand- 
book on this subject should be a convenience 
for designers. However, the reviewer regrets 
that it is his duty to give his opinion that this 
book is fundamentally in error in so many ways 
that it is not worthy of a place in the working 
library of an engineer. Much remains to be 
learned of reinforced concrete and there are many 
points about which opinions may differ widely, 
but certain fundamental principles cannot be 
questioned. In this book the principal tables and 
computations are based upon methods of treat- 
ment which violate the fundamental principles of 
mechanics. The kind of error characteristic of 
the book may be illustrated by the method used 
in determining the resisting moment of a rein- 
forced concrete beam. This resisting moment is 
found by multiplying the unit stress in the steel 
reinforcement by the area of the steel by the dis- 
tance from the center of the steel to the neutral 
axis of the beam, and the moment of the com- 
pressive stress of the concrete is thus left out of 
consideration. Of course, if only the tension is 
to be considered, the moment arm should be 
taken as the distance from the center of the 
tensile stress to the center of the compressive 
stresses (moment of the couple). In order to find 
the compressive stress at the top of the beam, 
the author calculates the moment of inertia of 
the rectangle forming the concrete section about 
the neutral axis of the beam, and this expression 
is used in the ordinary beam formula without 
taking further consideration of the moment of 
the steel stress and without making allowance 
for the concrete being weak in tension. The 
author uses these erroneous methods and formu- 
las in making his caleulation of the stresses ex- 
isting in the two beams tested by himself “to 
justify the use of various constants and co- 
efficients in preparing the tables,” and gravely 
concludes that in Beam No. 2 the tensile stress 
developed in the steel was 64,000 Ibs. per sq. in., 
the compressive stress in the concrete 4,610 Ibs. 
per sq. in, and the tensile stress on the concrete 
at the level of the steel 5,200 Ibs. per sq. in. 
Calculated by formulas ordinarily accepted in 


such work, the stress in the steel is approxi- 
mately “1.000 Ibs. per sq. in., and the compres- 
sion in the concrete is, say, less than 2,700 Ibs. 
per sq. in.; and it is now usually conceded that 
the concre'e at the level of the steel cannot be 
Considerca to take much tension. 

in of Municipal and Sanitary Engineering and 
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The author then assumes the following values 
for working stresses to be used in designing and 
as a basis for the tables: for tension in the steel 
reinforcement, 15,000 Ibs. per sq. in., and for com- 
pression in the concrete, 850 Ibs. per sq. in. 
These values he considers will give a factor of 
safety of 3%. He then proceeds to give, in the 
tables, the dimensions of over 200 sizes of beams, 
increasing in width by 1-in. increments and in 
depth by 2-in. increments, and ranging from 2% 
ins. and 3 ins. wide and 6 ins. deep to 20 ins. 
wide and 80 ins. deep. For each size of beam 
he selects the amount of reinforcement which he 
considers will bring out the assumed stresses in 
both steel and concrete when calculated by the 
methods already mentioned. The percentage of 
reinforcement used varies from more than 3% 
for the small beams to about 1.8% for the large 
sizes. These tables give, among other properties, 
the “safe bending moment” based upon the 
method previously noted. Instead, then, of a 
tensile stress of 15,000 lbs. per sq. in. being de- 
veloped in the steel with the specified safe bend- 
ing moment, as stated in the text, the methods 
of calculation usually accepted will show a stress 
from 7,500 to 8,000 Ibs. per sq. in. for the larger 
sizes, and instead of 850 lbs. per sq. in. compres- 
sion in the concrete the real stress is in the 
neighborhood of 500 lbs. per sq. in. The best 
that can be said of the results of this erroneous 
method of reasoning used is that these particular 
errors are on the safe side. However, such viola- 
tions of the principles of mechanics unfit the 
book for general use. Another table gives the 
safe loads for the 200 sizes of beams for varying 
lengths of span, the longest span given for the 
20 x 80-in. beam being 78 ft. Tables are also 
given for continuous beams, made up in the same 
way. In no case is more than one percentage of 
reinforcement given. 

The author’s treatment of resistance to ver- 
tical and longitudinal shear is original but wholly 
unreliable. He makes the longitudinal shear nine- 
fifths of the vertical shear. He uses 350 lbs. per 
sq. in. as the ultimate shearing strength of con- 
crete, and bases his factor of safety upon this. 
He uses 100 Ibs. per sq. in. in one of the columns 
of the tables for safe shearing stress calculated 
by the method used. It is stated that this gives 
a factor of safety of 3%, notwithstanding that 
Beam No. 2, which the cut shows as breaking 
by diagonal failure, held only 110 Ibs. per sq. in. 
in shear when figured by the same method. Evi- 
dently an occasional beam will break at sup- 
posedly safe loads if designed in this way. In- 
stead of a factor of safety of 3% the beam is 
likely to fail. The author seems not to recognize 
diagonal tension, although the failures he is try- 
ing to guard against are diagonal tension failures 
rather than shearing failures. The suggested 
use of a horizontal bar at the neutral axis to take 
longitudinal shear is a further example of the 
vagaries of the book. 

The tables for floors are subject to the criticism 
given to the beams. The safe loads given for col- 
umns are questionable and the method of rein- 
forcement is~ not good. The author shows his 
faith (or shall it be called nerve?) by carrying 
his design for beams into the tables for roof 
trusses which run up to a span of 100 ft. The 
connections at panel points are only vaguely de- 
scribed. The tables of comparative cost of re- 
inforced concrete, steel, cast iron and wood are 
of little value because of the round numbers used 
in the basis of costs. 


An example of the wild form of statement made 
is here quoted: 


As there are several cases in actual practice where the 
equality of the sections of steel and concrete in the layer 
in question actually exists, and where, from the actual 
loading, the stress per square inch of steel figures 15,000, 
it is but fair to assume that the stress caused in the 
congrete —— is one-tenth of this, namely, 1,500 Ibs. 


per sq. in. 

Critics who are wont to call the ultimate tensile 
strength of concrete 200 to 300 Ibs. per sq. in. will no 
doubt either laugh this reasoning to scorn, or will re- 
fuse to use a construction which imposes such exacting 
conditions upon a material weak in itself, before stop- 
ping to consider that we are not dealing with elements 
alone, but with a carefully selected (or at least it should 
be) combination of materials. That this combination 
has proved itself in _—— to be equal to the condi- 
tions just stated should, until experimenters have shown 
otherwise, be evidence enough to justify its adoption. 


Reinforced concrete is a promising form of con- 


struction, but all must agree that it has limita- 
tions and that its designs must be intelligently 
made and skillfully and carefully carried out. 
Evidently the time has not yet arrived when a 
handbook of tables can be used in the same man- 
ner as a Carnegie or Cambria steel handbook, for 
reinforced concrete beams may not be cut off 
like steel beams to suit all spans and methods of 
supporting and loading. Even if the numerous 
tables were correct, it would not be well to put 
such a book into the hands of a novice. With 
tables and methods fundamentally wrong, a book 
must stand discredited. One wonders how such 
faults escaped the watchful eye of the publisher. 
Many engineers who have examined designs used 
for reinforced concrete in buildings and elsewhere 
have wondered that there have not been more 
serious failures, and some have even doubted the 
wisdom of using this form of construction. Re- 
inforced concrete ought to become an accepted 
type of engineering construction. To make it 
such will require the same study and investigation 
which has been put into the development of other 
forms of construction. A book like this will 
tend to discredit reinforced concrete and retard 
its development, and it is unsafe to put it in the 
hands of young engineers. 
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MECHANICS FOR ENGINEERS.—A Text-Book of In- 
termediate Standard. By Arthur Morley, M. Se., Uni- 
versity Scholar (Vict.), Senior Lecturer in Engineer- 
ing in University College, Nottingham. London, New 
York and Bombay: Longmans, Green & Co. Cloth: 
5 x 7% ins.; pp. 282; 199 figures in the text. 4s.; 
American price, $1.20, net. 

A very clear and concise presentation of the 
principles of mechanics is given in this book. It 
is distinguished by two features: (1) the use of 
the pound and foot system exclusively, with only 
occasional references in examples to metric units; 
(2) the avoidance of calculus forms of expression. 
Both features have evident value, which is en- 
hanced by careful precision and clearness of lan- 
guage. The course of development of the subject 
is: Velocities and Accelerations, Forces and the 
Laws of Motion, Work, Statics of Concurrent 
Forces, Friction, Center of Gravity, Moments of 
Inertia. A chapter giving the elements of Graphic 
Statics is appended, and a chapter on simple har- 
monic motion is interpolated near the middle of 
the book. The range of contents appears to have 
been very judiciously selected, and the book com- 
mends itself as a thoroughly serviceable exposi- 
tion of the fundamental parts of mechanics. There 
is perhaps a slight weakness in the explanation 
of the relation between forces and accelerations, 
which relation is dogmatically stated by the sec- 
ond law of motion. This vital point of mechan- 
ics deserves more emphatic statement and fuller 
discussion. But the weakness, if it may be called 
such, lies only in overbriefness, and not in any 
inaccuracy or incompleteness of statement. 


* 
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THE BUSINESS OF MUNICIPALITIES AND PRIVATE 
CORPORATIONS COMPARED.—Data That Proves 
Municipal Ownership Waste Exceeds Corporate Profit. 
By M. J. Fran¢isco, Past President National Electric 
Light Association of the United States, Author of 
‘‘Municipal Lighting,’”’ ete. Rutland, Vt.: M. J. 
Francisco & Son. Paper; 5% x 8% ins.; pp. 136. $1. 
Mr. Francisco has long been the arch-opponent 
of municipal ownership, at least among the few 
who write in an outspoken manner on the nega- 
tive side of the question. He here restates his 
main arguments, revises and extends his collec- 
tion of specific “failures” of municipal electric 
lighting plants and of newspaper and other quo- 
tations against municipal ownership, and gives 
some comparative cost-of-service figures for many 
plants. The latter, on their face, show a large 
average excess of cost for municipal as compared 
with private ownership, but, like nearly all fig- 
ures on municipal and private ownership, these 
take practically no account of variations in local 
conditions. Although the pamphlet is conceived 
and executed on a partisan basis throughout, it 
is well worth the attention of any one who is 
capable of considering it in a judicial spirit, or 
who wishes anti-municipal ammunition, regard- 
less of partisanship. The value of the data for 
those on both sides of the question would be in- 
creased if their origin were more frequently 
stated. 
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A Text-Book on the Metallurgy of fron and 
Steel. 
Reviewed by Bradley Stoughton.* 

ELEMENTARY PRACTICAL METALLURGY.—Iron and 

Steel. By Percy Longmuir, Carnegie Research Scholar 

and Medallist, Iron and Steel Institute. London, New 

York and Bombay: Longmans, Green & Co. Cloth; 

5 x 7% ins.; pp. 269; 64 figures, partly in the text. 

Ss., net; American price, $1.60, net. 

This book is an interesting and conc’se state- 
ment of certain details of iron and steel metal- 
lurgy. It omits some subjects which should be 
included in a text-book, as, for instance, the 
metallography of cast iron and low carbon steel, 
and it gives disproportionate attention to others, 
such as malleable cast iron. Some of the descrip- 
tions are true only for local conditions, and sev- 
eral of the sentences aré carelessly formed and 
liable to misconstruction, while many of the au- 
thor’s similes, though they explain his meaning 
clearly to one familiar with the subject, might 
lead a beginner to misconceptions. 

It is from the standpoint of accuracy, however, 
that the final judgment of this book must be 
made. The reviewer has noted 44 misstatements 
of importance in the text, not including typo- 
graphical errors or matters about which there 
might be a difference of opinion. Any ten of 
these misstatements would make it unwise to 
employ the book alone for the use of beginners or 
students. The most serious errors are in the 
statements of fundamental principles of metal- 
lurgy, and particularly metallurgical chemistry, 
though the descriptions of furnaces and processes 
are not always correct. Limited space prevents 
a discussion of all these mistakes, and a few 
typical examples will have to serve as illus- 
trations: 

On pages 167 and 245 the author gives tests of 
a number of steels varying greatly in analysis, 
the carbon, for example, ranging from 0.04 to 
1.47%, and several of them belonging to the class 
of “alloy steels.” He quotes the mechanical prop- 
erties of these different steels, after having heated 
them all to 1,000° C. and cooled in air, a treat- 
ment which he designates as “normalizing.” He 
emphasizes his statement that this treatment 
brings the steels of these various analyses into 
one uniform condition. A little reflection, how- 
ever} would convince him that, though heating to 
1,000° C. is good for certain of the steels men- 
tioned, it would be abusive treatment for some of 
the others. This is one of the first principles of 
heat treatment of steel, and a clear understand- 
ing of its importance and explanation cannot be 
too strongly urged. 

On page 189, speaking of the Bessemer process, 
he says: 

The rising temperature, due to the oxidation of the sili- 
con, gradually increases the size and luminosity of the 
flame. 

Every metallurgist knows, or should know, that 
the luminosity of flames is due to the heating to 
incandescence of separated particles of carbon, 
and that the size and luminosity of the Bessemer 
flame is dependent upon the rapidity of the com- 
bustion of the carbon in the iron. In nine cases 
out of ten the oxidation of silicon has not even 
an indirect connection with the size and lumi- 
nosity of the Bessemer flame, nor even with the 
rise of temperature during the particular period 
of the process when the flame exists, for this 
period begins only after oxidation of silicon has 
ceased and that of carbon commenced. 

On page 183 he says: 


To eliminate these blow-holes, or, in other words, the 
occlud@d gas which causes them, 4 or 5 ozs. of ferro- 
manganese are added, and the steel “‘killed’’ or given 
another fire until it is ‘“‘dead melted” ......... 
The manganese present throws silicon from the walls 
of the crucible into the steel, a joint reaction which ap- 
pears to effectually expel the gases of the steel, leaving 
less to escape during solidification. Howe, in his 
“Metallurgy of Steel,"’ does not hold this view, but 
argues that the absorption of silicon increases the solvent 
power of the steel for gas, thus enabling it to retain in 
solution, on solidification, the gas which it retains when 
molten. Practical experience, however, does not hold to 
this view, but rather to the one that the gases are ex- 
pelled by the ‘“‘killing fire.’’ 


To contradict a standard authority by an un- 
supported reference to “practical experience” im- 
plies the lack of a real reason. It may not be 
known to Mr. Longmuir that the man he thus 
contradicts had many years’ practical experience 


*Adjunet Professor, Department. of Metallurgy, Colum- 
bia University, New York City. 


in the manufacture of steel before he became the 
famous writer that he now is. However, the best 
answer is found in Mr. Longmuir’s later contra- 
diction of himself and agreement with the prin- 
ciple laid down by Professor Howe, as follows 
(page 227): ‘ 

A consileration of the foregoing leads to the follow- 
ing conclusions: 


, 


2. The presence of silicon and manganese lead to 
the retention of the gases until solidification is complete, 
hence preventing the formation of blow-holes, 


On page 204 the author states that the valves 
of the open-hearth furnace are reversed at inter- 
vals of half an hour. As a matter of fact, 20- 
minute reversals are now practically universal, 
and lengthening the period to 30 minutes would 
lead to non-uniformity of temperature. 

Lastly, on pages 65 to 75, inclusive, the author 
gives a description of the chemistry of the blast 
furnace in which the errors are exceedingly 
numerous. 

The best chapters of the book are I. and IL, 
on “Refractory Materials” and “Metallurgical 
Fuels,” respectively. Chapters X. and XI., on 
“Malleable Cast Iron’ and “Wrought Iron,” re- 
spectively, also contain some good information 
of an elementary character. The remainder of 
the book does not redeem itself, although, if the 
photomicrographs were in focus so as to reveal 
the structure of the components, and were ac- 
companied by suitable analyses, a beginner would 
find greater benefit in reading the last 20 pages, 
on the subject of Metallography and Heat Treat- 
ment. The photomicrographs facing pages 164, 
165 and 166, on the other hand, leave nothing to 
be desired. 

There exist already at least two text-books on 
the “Metallurgy of Iron and Steel,” with which 
Mr. Longmuir’s book could never hope to com- 
pete, even if freed from its numerous errors, be- 
cause its subject matter is not so well propor- 
tioned or presented. Both these text-books, like 
Mr. Longmuir’s, are devoted principally to Eng- 
lish practice. At present there is none dealing 
with American practice and written solely for 
the use of students and beginners. Such a one 
would, indeed, be heartily welcomed. America 
now produces almost as much steel as the rest of 
the world put together, and leads the world in 
all details of practice except the manufacture of 
the highest grades of wrought iron and crucible 
steel. In two minor processes, viz.: the success- 
ful production of basic Bessemer steel and the 
utilization of blast furnace gases, Germany takes 
first place. 


Parks and «Practical Politics.” 


THE FIRST COUNTY PARK SYSTEM.—A Complete His- 
tory of the Inception and Development of the Essex 
County Parks of New Jersey. By Frederick W. Kel- 
sey, Vice-President of the Original Commission. New 
York: J. S. Ogilvie Publishing Co. Cloth; 5 x 8 ins.; 
pp. 300; illustrated. $1.25. 

The park system of Essex Co., N. J., as orig- 
inally designed, was to be a combination of (1) 
highly developed large and small city parks; (2) 
of immense reservations of rural areas, selected 
for their natural beauties of forest, stream, hill- 
side and distant views; (3) of parkways or boule- 
vards connecting the various parks and reserva- 
tions. The city parks and the mountain reserva- 
tions have been provided on a magnificent scale, 
but on the parkways little progress has yet been 
made. Moreover, in the opinion of the author of 
this book, the development of each park has been 


earried out with too little regard for the nee@s of - 


the parks and reservations as a whole, so that 


with this fault and with the failure to provide - 


parkways the county park system is largely lack- 
ing in systematic development. 

The author traces the inception and growth of 
the park system in an interesting manner, but 
devotes so much space to a detailed account of 
the political, legal and financial sides of his sub- 
ject that he has, or gives, little space for the 
natural and artificial features of the parks and 
reservations themselves. This fs particularly un- 
fortunate, since the results achieved, however 
lacking in some respects, are well worthy of 
detailed description. 

The book is, in the best sense of the term, a 


political pamphlet, designed to show, from the > 


viewpoint of a baffled one-time park. commis- 


sioner, how “practical Politics” 

hazard development of an agers Whe. 
at a cost much in excess of the » = — 
how the lack of systematic dc 
bined with an alliance of politi — 
interest, postponed and finally a Wibeies. 
defeated the parkway feature of ifctin:. 
The corporate interest involved oe 


imagined, a street railway syst, 
termined to secure and did sec; 
its tracks in some of the str a 
conversion into parkways. Alt! 


phleteering character is dominan: he pam. 


of 


Zned for 


ure of the book may be valuable reugthes. 
hopes, it serves to warn comm» aa 
boards against the evils set Whit 
would not question the desire 
the author to be fair, and while . ne a = 
in part, of the alliance to unho ls rages. 
ticians and private corporations ew Ps 
it is probable that some of th: eli. 
opinion between Mr. Kelsey and eliow : 
commissioners were equally disin‘: ed on pa 
sides. The people of Essex C LY Well be 
congratulated for the conversio; unsightly 
areas, within thickly settled eo: ities, pi 
health-giving and beautiful br: ng meen 
and for the preservation of the tral charms 
of thousands of acres of mountain p and valles 
If the same or better results 01.11 have bess 
achieved for less money, and he parkway 
system could have been provide), ‘here woy)) 
have been still more reason for ec»: gratulation, 


INTER-COLONIAL IRRIGATION — 
Report. (C. D. H. Braine, Secy., Executive 
Irrigation Department, Transvaal.) 


vaal: Pub. Doc. Paper; 8 x 12% ins > nent 
166; many sample sheets of account books, including 
three folding plates. 7s. 6d. American price, $3 ” 
An exhaustive investigation of the irrigation 
problems of the Transvaal is proposed, judging 
by the eight “Terms of Reference” to the com: 
mission named above and the fact that the pres. 
ent report deals only with the Reference on un 
derground waters, particularly in the dolomis 
formation, and with special reference to “the 
diversion of such water from public streams anj 
fountains to the detriment of the public.” Th 
commission consists of six members, including Mr 


W. L. Strange, M. Inst. C. E., Director of Irriga- 
tion, Transvaal. The volume is made up ofa 
brief report proper, including recommendations 
for the control of underground waters, and of 
three appendices. One of these is an interesting 
“Note on the Law of Subterranean Waters,” by 
Mr. J. W. Wessels (Chairman of the Commission) 
Judge of the Supreme Court, Transvaal; one 
summarizes recent private bill legislation in Eng- 
land for the protection of underground water; 
one digests or summarizes the evidence taken by 
the commission, and the final appendix, which 
occupies most of the volume, gives the detailed 
evidence on the subject of the report, as drawn 
from engineers, geologists, land-owners and farm- 
ers. Among the recommendations of the commis 
sion we note: That farmers be allowed free 
pumpage of underground water for their own us 
for cattle and for irrigation; that traffic in under 
ground water be prohibited, except whien for the 
“public advantage,” in which case “legislative 
sanction” must be secured; that the government 
be given large powers of control of such waters; 
and 


That it is unnecessary to prove that water in the dolo- 
mite formation flows in channels. That this be accepted 
as being so prima facie by the Courts, and that If the 
Judge thinks that the facts establish a connection betweea 
the pumping and the diminution of the water in a stream 
he can prevent the pumping to such an extent as be 
thinks fit. This rule of evidence to apply to all casts 
where the boring and pumping were commenced befort, 
or after, the passing of the legislation. 


TRANSACTIONS OF THE AMERICAN CERAMIC §0- 
CIETY —Volume VII., Part II. Con aining Papers 
and Discussions Read at the Meeting Held at Bir 
mingham, Ala., Jan. 30 and Feb. 1, 1905, = 
Some Other Contributions. Columbus. 0.: The 5 
ciety (Edwar’ Orton, Jr., Secy.). Paper: 6 x 9% Ins) 
pp. 285 to 4%4; illustrated. 


This volume contains a round doz n of paper 
relating to verious subjects of {ir rest to the 
manu.acturer °f ceramics. Two porers on the 
heat conductivity of refractory and 
paper on “Measurement of Settle in Prick Kilns 
contain matter of some general interest to es 
neers. 
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f 
The Adjustmeut of Observations. A New Edition of Bell’s Electric Power Trans- esac The book also contains, now and then, 
Metho! ast Wallace Wright, M. A., C. Am. Inst. E. Fourth Edition, Revised and En- CREMATORIA IN GREAT BRITAIN AND ABROAD.— 
deti . Bmeritus, Union College. With the larged. New York: McGraw Publishing Co. Cloth; 6 By Albert C. Freeman, M. Soc. Architects, Author 
John Fillmore Hayford, C. E., Chief x 9% ins.; pp. 721; 341 figures in the text, 24 plates 
re nuting Division and Inspector of Geodetic and many tables. ‘$4, net. - ate. London, Eng: St. Bride’s Press, Ltd. 
of th ~ Coast & Geodetic Survey. Second Kai- t oth; 8% x 11% ins.; pp. 35; illustrated. 
Work york: D. Van Nostrand Co. Cloth; 5% x There is an interesting table on the last page Some historical notes are followed by a few 
om it 208; 26 figures in the text. $3 net. of this volume which lists those American trans- paragraphs on the general design of crematoria 
For 2 , quarter century Wright’s Adjust- mission systems using a line-pressure of 20,000 for the human dead, after which there are given 
pire rvations has held the chief place volts or higher. The table names more than 100  prief descriptions of crematoria in Great Britain, 
saat can works dealing with the theory plants and credits them with capacities which Germany, Italy, France, Switzerland, the United 
and th olication of the Method of Least total somewhat above 700,000 KW. These figures States, Sweden, Canada and Australia. A few 
squares, «ud the appearance of a modified second speak impressively for the commercial and in- of the illustrations show details of the furnaces, 
saition = 00s that however limited the public to qustrial importance of long-distance electric but these are mostly poor. There are a number 
which t! ok appeals, it has found within its power transmission. The art is so young, more- of plans, pen-sketches and half-tone views of 
sphere 2 “4isonm d'etre. As originally published, over, and employs such novel means, that its buildings, chapels and columbaria, used in con- 
the work represented, primarily, although not technical interest is far greater than would be nection with crematoria. The British statistics 
exclusi\ che practice followed in the adjust- indicated by the number and capacity of the for the number of bodies burned come down to 
ment of geodetic work of the U. S. Lake Sur- plants. Under these circumstances there is abun- the close of 1904; those for other countries are 
vey, Bui the new edition stands upon a some- dant material and ample room for a treatise sum- _ still older. a a 
what dif cent footing, bearing upon its title page marizing the problems, methods and data of the THE LAST SPIKE.—And Other Railroad Stories. By Cy. 
the nan ¢ one of the chief officers of the U. S. subject. Bell’s “Electric Transmission of Power” big a New _— Charles Scribner's Sons. Cloth; 
Coast & Geodetic Survey, whose co-operation py its title purports to be such a treatise. These oan ye pel — 
marks (ne Work as an authoritative exposition The work has not the advantage of taking up 
of the methods of numerical adjustment at pres- its subject de novo in its present-day status, since poten on railway 
ent used in that bureau. From this standpoint it is a re-edition of a work written ten years ago. Pte we n Po Ww " — notives — cars and 
the treatise must command the attention and The work of the author in revising it was (as che of the stories have 
interest of every American engineer and astron- js inevitable in most such cases) evidently Snares Preewnenees Ge: Ahely arene of notion, 
omer engaged in geodetic work, and may well hampered by the general scheme and details of 
serve as a reference volume for higher instruc- the original edition; the revision and amplifica- 


tion in schools of engineering. 
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through 
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pressed 


It is, however, 
eat, and the beginner may do well to 
his first knowledge of the subject 
some of the less elaborate treatises. 

aterial of the present volume is com- 
into two-thirds the bulk of its prede- 


cessor, and, as compared with the earlier edition, 


it is mo 
the secti 
ing, grat 


re nearly a text-book of triangulation, 
ons upon base-line measurement, level- 
juation errors and the calibration of 


thermometers being either much reduced in ex- 


tent or entirely eliminated. 


chapter 
“suggesti 
score of 
considere 
methods 
Within 


Per contra, a new 
by Mr. Hayford, justly designated as 
ve rather than complete,’’ devotes a 
pages to the method of least squares 
d as a criterion for the selection of 
of observation. ; 

its own province, the book is fairly to 


be designated as a sound and creditable exposi- 
tion of methods employed in the official adjust- 


ment of 
as is th 


American triangulation, many of them, 
ere pointed out, being original in the 


surveys with which the authors have been con- 


nected. 


To the reviewer, the most serious defect 


of the book appears to be an insufficient pre- 


sentation 


the formulae of the text. 


the gene 


of the numerical work represented by 
As compared with 
rous forms for computation and illus- 


trations of numerical work presented by Oppol- 
zer within a single chapter of a work primarily 


devoted 
parts of 


to other purposes, the corresponding 
Wright and Hayford seem scantily 


worked out and inadequate as a guide to the 


practical 


application of their methods. The 


typographical difficulty of presenting such mat- 


ter withi 


n the limits of an octavo page may in 


part excuse its absence, but a similar justifica- 


tion can 


hardly be urged for such blemishes as 


the rather frequent occurrence of misspelled 
words, the failure to discriminate between the 


symbois 


s and ” as abbreviations for seconds of 


time and are, respectively, and for occasional 
cumbrous anc obscure sentences, such as “The 
actual curve in each case showed about 13 times 
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than 4% 
about 79 
the comy 
ing. s 
13 hoped 
editic 
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errors as the theoretical curve greater 
times the computed probable error, and 
times as many greater than 5% times 
uted error.” Although, broadly speak- 


‘*h defects are of minor consequence, it 


“hat they may be remedied in a future 
iu the authors are to be congratulated 


° substantial excellence of their work. 


MENT OF PUBLIC HIGHWAYS.—Bulletin No. 


partment of the State Engineer and Surveyor 


State of New Y : 

Albany, N. Y.: Pub. Doc. 
sress to the close of 1905 and the pres- 
s, in detail, of State highway work in 
« are set forth in this pamphlet. 


Tbe Washburn Observatory, Madison, Wis. 


tion bears the character of interpolation. The 
result is that the book seems old-fashioned, not 
to say obsolete, in its general layout, and hetero- 
geneous and inadequate in detail. 

Over one-half of the bulky mass of pages treats 
of matters which have no essential relation to 
electric power transmission: matters such as 
steam engines, boilers, water-wheels, principles 
of electric machines, hydraulic development, 
electrical instruments, and the like. The re- 
mainder, whose nature is strictly appropriate to 
the subject, is far from being either thorough or 
comprehensive. Neither the electrical nor the 
mechanical problems which had to be solved be- 
fore long-distance transmission at 50,000 volts 
and higher was commercially feasible are clearly 
presented and discussed, nor are the methods and 
devices which were developed to overcome them 
described in a manner commensurate with their 
importance. The high development of the art is 
not worthily represented by the book. 

The book is very readable. Its style and lan- 
guage are everywhere simple enough that the 
book may be read without effort and without the 
aid of mathematical ability. Thus both the con- 
tents and the style of the text make the book a 
“popular” work and not an engineer’s treatise. 
Bearing in mind this vital limitation, the reader 
will find a great deal of information, on electric 
power transmission and other things, scattered 
through its 700 pages, and in the absence of a 
treatise on the subject the book fills a useful place 
in electrical literature. 

GASWORKS ACCOUNTS AND MANAGEMENT.—By 
George Helns. London, Eng.: The ‘‘Gas World’ Of- 


fices. Cloth; 4% x 7% ins.: pp. 151; two folding 
5s.; American price, 


Compressed in this small book is an outline of a 
complete system of gas works accounts and a con- 
siderable amount of information on the manage- 
ment of works and on certain phases of charging 
for gas. The author prefers an engineer for a 
manager of gas works, where one can be found 
who possesses “sound commercial knowledge, 
which, of necessity, must embrace accountancy.” 
He lays stress upon the value of comparisons be- 
tween the accounts of different works, which in- 
volves some standardizing of methods. A long 
chapter is devoted to discounts, including reduc- 
tions to large consumers. In considering this sub- 
ject the author might profit by a study of the 
paper on “Methods of Charging for Gas,” by Mr. 
Alfred E. Forstall, read before the last meeting of 
the American Gas Light Association and reprinted 
in Engineering News for Jan. 11, 1906. 

In the course of his discussion the author makes 
some acute remarks on two classes of managers, 
one devoted to the interests of his works and the 
gas profession and the other chiefly concerned 
with his personal standing and chances of pre- 


JUST PUBLISHED 


GODFREY’S TABLES 


A book containing about all of the tables needed 
by a structural designer or draftsman, including 
a commonly found in manufacturers’ hand- 
OOKS. 


A sale of 838 books to one drafting department 
within three weeks after its issue from the press 
shows that the book is filling a want not heretofore 
supplied. 


“The author of these ‘Tables’ has produced a 
work that is in many respects distinctly ahead of 
anything yet published in the English language. 
* * As a whole the book represents a very useful 
collection of structural tables, and a very compact 
one.’’"—Engineering News. 


“It contains data and drawings of real value not 
published in similar works, This material is ar- 
ranged in handy shape for use in the drawing of- 
fice. * * The book as a whole deserves examina- 
tion by draftsmen who have much steel designing 
to do.’’—Engineering Record. 


Opinions of some prominent structural engineers: 


“T have dipped into it nearly every day since its 
receipt, and find many new things in it that are 
valuable.’"—Henry S. Jacoby, Cornell University. 


“The new matter which vou furnish is something 
we have long needed."’"—F. W. Moore, Engineer, 
Milwaukee Bridge Co. 


“We wish to compliment you on the arrangement 
of contents of this work.’’—C. H. Vaughan, Penn 
Bridge Co. 


“They are very complete, and will be of great ser- 
vice to any engineer engaged in structural work.”’— 
L. H. Shoemaker, American Bridge Co. 


“A book that is entirely up to date.’’—Charles F. 
Chase, Engineer, Berlin Construction Co. 

“In my opinion you have accomplished a great 
deal in this book, for you seem to have in it every- 
thing that the ordinary draftsman .or engineer 
could want, and so arranged and condensed that it 
should be one of the most useful books in their 
possession.’"—John C. Neale, Carnegie Steel Co. 


“In my judgment it is one of the most complete 
books ever published in the way of giving infor- 


mation constantly needed by the structural en- 
gineer and draftsman.’"—W. I. Parry, Carnegie 
Steel Co. 


“T think this will be of great value to men in 
designing and drafting offices.”—Richard Kuhen, 
Res. Engineer, American Bridge Co., Pittsburg. 


“The book appears to be one of the most con- 
venient handbooks for the structural engineer on 
the market.’"—C. H. Winslow, Librarian, C. E. So- 
ciety of St. Paul. 


A review of this book recently published makes 
the false assertion that the book contains prin- 
cipally tables taken without credit from other 
books. The publisher of that review has so far 
ignored the author’s letter showing the reviewer's 
allegations to be groundless. 


Published by the Author 
EDWARD GODFREY 
Monongahela Bank Building 
PITTSBURG, PA. 

Price, $2.50. To clubs of five, $2.00 
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Recent Mathematical Books. 


Reviewed by Mansfield Merriman.* 


an, TO THE INFINITESIMAL CAL- 

LUS.—Notes for the use of Science and Engineer- 

oa Students. By H. 8. Carislaw, F. R. 8. E., Pro- 

fessor of Mathematics in the University of Sydney. 

London, New York and Bombay: yon = Green & 

Co. Cloth; o%, x 8% ins.; pp. 103 res in the 
text. $1.60, net 


A COURSE IN PRACTICAL MATHEMATICS.—By F. M. 
Saxelby, Head of the Mathematical Department, Mu- 
nicipal Technical Institute of Belfast. London, New 
York and Bombay: Longmans, Green & Co. Cloth; 
5% x 8% ins.; pp. ; 200 figures in the tert. 
$2.25, net. 

The book by Professor Carslaw contains eight 
chapters, two of which are devoted to analytic 
geometry, four to the differential and two to the 
integral calculus. The author’s attempts to pre- 
sent the essentials of these important branches of 
mathematics in a brief space may be said to be 
fairly successful, but greater success would have 
been attained had he introduced numerical exer- 
cises in the text. The examples to be worked by 
the student contain, it is true, some numerical 
problems, but it is nevertheless important that a 
few should be fully worked out as a guide. In 
developing the rules of the calculus the author 
mainly uses the method of limits and differential 
coefficients, while the method of infinitesimals, 
although prominently mentioned in the title, re- 
celves only a brief treatment in two pages. For 
a short course in calculus it seems better to use 
only one method, since the new ideas are not 
quickly grasped by the student. 

The book by Professor Saxelby contains a large 
amount of matter covering geometry, trigonom- 
ety, algebra, functions, differential and integral 
calculus, and vectors, together with applications 
in mechanics and physics. While the develop- 
ment is not so strictly logical as that employed 
in works on pure mathematics, the applications 
and exemplifications are more clearly presented, 
and this feature renders the book specially ser- 
viceable to engineers, both young and old. Nu- 
merical exercises and graphic illustrations are 
given at every step, and the admirable manner in 
which these are explained is worthy of com- 
mendation. The chapters on vectors and their 
uses in physics may in particular be noted as 
presenting a difficult subject in a clear and sim- 
ple manner. Altogether the volume covers most 
of the mathematical work usually given in engi- 
neering colleges, an acquaintance with elementary 
algebra and geometry being required as a pre- 
requisite. The method of plotting functions on 
squared paper is employed with great advantage. 
There is, indeed, no way better than this to en- 
able a student to thoroughly understand the 
meanings of functions and equations, and its 
introduction at an early stage in mathematical 
study is advisable. In general, the book assumes 
the student to have a good knowledge of me- 
chanics and physics, so that it is perhaps better 
adapted for reference than as a text-book for 
classes in technical schools, although the absence 
of an index considerably lessens its value as a 
reference work. A graduate of an engineering 
school, desiring to review his mathematics, will 
find this book an excellent one for that pur- 
pose. 
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LINK MOTIONS, VALVES AND VALVE SETTING.— 
By Fred H. Colvin. New York: The Derry-Collard 
Co. London: The Locomotive Publishing Co. Filexi- 
ble cloth: 4 x 6 ins.: pp : 43 figures in the text, 
and one folding plate. 50 ets. 

The common reversing valve gear, in prac- 
tically universal use on American locomotives, 
hoisting engines, rolling mill engines and for 
nearly all locations where reversing engines are 
used, {s commonly known as the Stephenson 
link valve motion. Mr. Colvin opens his book 
with the statement that the real Inventor of this 
widely used mechanism was not the famous 
Robert Stephenson, but a draftsman named Wil- 
liams, who was employed in the drawing room 
of the Stephenson works. The book is a con- 
densed treatise on the link motion valve gear, 
which will be found useful by any draftsman or 
designer engaged in this class of work. The con- 
cluding chapters describe various types of slide 
valves and piston valves, and other types of 


*Professor of Civil. Engineering, Lehigh University, 
South Bethlehem, Ps. - 


reversing valve gears besides the common link 
motion. Regarding -'these other motions the 
author suggests that “a pretty good idea of wear- 
ing parts can be had by simply counting the 
joints or pins.” In our opinion such a compari- 
son is extremely superficial; and there is good 
reason to believe that a more thorough compari- 
son would show some of the newer forms of valve 
gear to be superior to the old-fashioned link. It 
is worth while to add a few additional joints and 
what may seem to be additional complications, if 
by so doing the eccentrics and all the train of 
ills which accompany them can be dispensed 
with. 


NATIONAL ENGINEERING AND TRADE LECTURES. 
—Assisted by the Board of Trade, Colonial and For- 
eign Offices, Colonial and Foreign Governments and 
Leading Technical and Trade Institutions. Edited 
by Ben H. Morgan. London, Eng.: Archibald Con- 
stable & Co., Ltd. Chicago, Ill.: W. T. Keener & 
Co. Boards; 7 x 10% ins. $2.40 net, each. 

Vol. I. British Progress in ye Engineering. A 
Series of Three Lectures by William H. Maxwell, 
Assoc, M. Inst. C. E., Borough and Water-Works En- 
gineer, Tunbridge Wells Corporation, Author of 
“Refuse Destructors,”’ etc., President of the Institute 
of Sanitary Engineers, London. 1. General—Road 
Engineering and Maintenance. 2. Main Drainage, 
Sewage Disposal, Destructors. 3. Water Supply. Pp. 
182; numerous folding and other plates. 

Vol. II. British Progress in Pumps and Pumping En- 
gines. By Philip R. Bjérling, Consulting Engineer, 
Author of ‘“‘Pumps and Pump Motors,”’ ‘‘Pumps; their 
Construction and Management,” etc. Pp. 
plates. 

Vol. III. British Progress in Gas Works’ Plant and Ma- 
chinery. By C. E. Brackenbury, A. M. Inst. C. E., 
Member of the Institution of Gas Engineers, etc., 
Author of “‘Modern Methods of Saving Labor in Gas 
Works,” etc. Pp. 105; 113 plates. 


The first of these volumes was noted in our 
issue of April 13, 1905, and at the same time the 
plan and general characteristics of the series was 
outlined in some detail. The series has since 
been made more readily available in this country 
through the action of the American publishers, 
named above. The second and third volumes in 
the series are of the same general character as 
the first volume; that is, they consist, for the 
most part, of brief classified descriptions of the 
output of named British manufacturers. The 
volume on gas works is the most dignified and 
technically serviceable of the three, partly be- 
cause the subject in hand lends itself to brief, 
monographic treatment. This volume, also, has 
the most comprehensive bibliography of the 
three. Each volume contains a directory of 
manufacturers. 


a 


LOCOMOTIVE TESTS AND EXHIBITS AT THE LOU- 
ISIANA PURCHASE EXHIBITION, ST. LOUIS, MO., 
1904. Pa.: Pennsylvania Railroad Co. 
Half morocco; 6% x 9% ins.; pp. 734; over 800 illus- 
trations (including a large number of folding plates 
of detail drawings). $5. 


Of this handsome volume 565 pages are occu- 
pied by the descriptions and records of tests of 
eight locomotives, which are accompanied by 
tables and diagrams; in addition, there are about 
six folding plates of drawings of each of these 
locomotives. About 40 pages are devoted to the 
summaries and conclusions based upon the tests, 
and 100 pages to a description of the testing plant 


and auxiliary apparatus, the me:: 
ducting and recording the tests, an 
the general purposes, the organizat 
remaining few pages describe the 

features of the Pennsylvania R. p 2 
review of the tests, together with ‘ Re. 
summary, was published in our jss ‘ : 
1906. The testing plant was de: 
issues of Nov. 26, 1903, and May 1 
abstract of the official report of 

appeared in our issue of April 20, 1% 


THE BUILDING MANAGER AND OWN hic 
Monthly in the Interest of Buildings Ned 
January, 1906. Chicago, Bu 
Publishing Co., 315 Dearborn St.’ Pay. Ti hay 
pp. 24; illustrated. $2 a year. eon 

Among the articles of a _ techni sem}. 
technical character in the initial nu; f th 
new monthly is one on “Purchasin= 
another on the “Mechanical Equipm: 

Buildings.” The last-named is by G: Nistie. 

M. Am. Soc. M. E. 


> 


AND PRACTICE OF PAINTING 
y A. H. Sabin, M. S. New York: 
& o. (45 Broadway). Stiff paper; 6 
65; illustrated. 

Although sent out as a trade pub! this 
pamphlet is well worthy of place i; Vv engi- 
neer’s working library. It is divided into ¢ 
parts, the second and third of which iin the 
author’s specifications for painting o ‘tural 
steel, first, for the best work, and, Lf 
ordinary work. Part I. is a general dis -yssion 
the theory and practice of painting on metal, ang 
Part IV. describes various anti-corrosi\ vatings 


THE AMERICAN RAILWAY MECHANICAL AN! 
TRICAL ASSOCIATION.—Report of the 
Convention, Held in the South Building 
Museum, Philadelphia, Pa., Sept 25 
(S. Walter Mower, Secy., 12 Woodward Ave., Detroit, 
Mich.). Stiff paper; 6 x 9 ins.; pp, 295: illustratea 

Among the subjects covered by papers and dis- 
cussions are power distribution, power stations 
and station loads and rail joints, the latter by 

F. G. Simmons and others. Hereafter this so- 

ciety will be known as the American : ot 

Interurban Railway Engineering Association 


a 
> 


TESTS OF CEMENT.—By A. Marston, Director of En- 
gineering Experiment Station. Bulletin No. 1, Vo! 
III, Iowa State College Engineering Expe: t Sta 
tion, August, 1903. Ames, ee The Experiment Sta- 
tion. Paper; 5% x 8% ins.; . 40; 14 figures in the 
text. 

This bulletin has been prepared evidently to 


supply the non-technical man with such informa- 
tion regarding the production, manufacture 
classification, properties and testing of hydraulic 


cement as will enable him to exercise some judg- 
ment in its selection and manufacture for com- 
mon uses. In addition to this general discussion 
there are records of several years tests of cements 
in the college laboratory. This laboratory makes 


tests of cement for residents of the state at the 
bare cost of the work. 


Octavo. Cloth, $1.00 each. 


No. 1. History of Modern Mathematics. 
By DAVID EUGENE SMITH. 


No. 2. Synthetic Projective Geometry. 
By GEORGE BRUCE HALSTED. 


No. 3. Determinants. 
By LAENAS GIFFORD WELD. 


No. 4. Hyperbolic Functions. 
By JAMES MCMAHON. 


No. 5. Harmonic Functions. 
By WILLIAM E. BYERLY. 


MATHEMATICAL MONOGRAPHS 


Edited by MANSFIELD MERRIMAN ROBERT S. WOODW 


Descriptive Circulars upon Application 


No. 6. Grassmann’s Space Analysis. 
By EDWARD W. HYDE. 


No. 7. Probability and Theory of Errors. 
By ROBERT 8. WOODWARD. 


No. 8. Vector Analysis and Quaternions. 
By ALEXANDER MACFARLANE 


No. 9. Differential Equations. 
By WILLIAM WOOLSEY JOHNSO» 


No. 10. The Solution of Equations. 
By MANSFIELD MERRIMAN. 


JOHN WILEY & SONS, 43 & 45 E. 19th Si., New York City 


| | 
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Ty. ‘uture Resources of the Earth. 


AD "HE EARTH.—By Nathaniel Southgate 

MAN fessor of Geology in Harvard University. 
oe Fox, Duffield & Co. Cloth; 5 x 7% ins.; 
2 1.50 net. 

More forty years ago a large book, en- 
titled and Nature,” was written by George 
p. Ma .n American philologist and states- 
a ‘lected one of the most notable pri- 
neon s of his time (now in the possession 
of the ersity of Vermont). In the volume 
named Marsh aimed (first edition, New York, 
1864) 

ind .e character and, approximately, the extent 
” the - produced by human action tn the physical 
€ dit the globe we inhabit; to point out the dan- 
pocrager udence and the necessity of caution in all 
, oes hich, on a large scale, interfere with the 
eal rrangements of the organic or the Inorganic 


orld .egest the possibility and the importance of 
= yn of disturbed harmonies and the material 


suseret : of waste and exhausted regions; and, inci- 
dentally illustrate the doctrine, that man is, in both 
kind an eree, a power of a higher order than any of 
the other forms of animated life, which, like him, are 


nourished at the table of bounteous nature. 


Mr. Marsh’s volume, with its 550 octavo pages, 
loaded with foot notes, was justly considered a 
remarkable production in its day, and_ still 


abounds with interest to those who can find or 
ge to take the time to read it. 


are willi: 

In marked contrast with Mr. Marsh’s large vol- 
ume and in several other ways illustrative of the 
changes of forty years, is the small book now 
before us, in which Professor Shaler has 
endeavored to set forth certain reasons why there should 
be a change in the point of view from which we com- 
monly regard the resources of the earth. As a teacher of 
Geology [he continues], I have seen that there is a com- 


plete lack of understanding in our communities as to the 
duties we owe to our successors in their use of these 
limited resources. In this regard our conduct is like that 
of children who take the good that comes to them with 
no oougat ot the hereafter. Tnis attitude of men as 
regards the future of the material values of the earth 
notably contrasts with that they hold to the moral and po- 
litical future of their kind. [The italics are ours.] 

It will be seen, from the two quotations, that in 
one important respect the aim of the two books 
is the same: to call attention to the need of bring- 
ing man into harmony with nature, especially 
with a view of the future needs of man. 

Professor Shaler has given us, in a form so 
compact and interesting as to leave the busiest 
man no excuse for not reading it, a review of 
man’s relations towards the natural resources of 
the earth, together with a forecast of the periods 
through which the most important of these re- 
sources may be expected to last and the scientific 
probabilities of the future of nature on the earth 
and of the last of earth.and man. Could one ask 
for a more inviting program? 

The opening chapter, on “Earth and Man,” is 
an excellent preview of the subject in hand. Then 
follow world-ranging discussions of the future of 
power, including coal, oil, wind, water and the 
tides; the exhaustion of metals; and the possi- 
bilities of winning land by irrigation and drain- 
age. The Nile is given a chapter by itself. The 
maintenance of the soil, including both its pro- 
tection from erosion, or washing to the sea, and 
the perpetuation, and where need be the increase, 
of its fertility, next receive attention, after 
which the vast but less known food resources of 
the ocean are considered. 

In discussing “The Changes to Come in the 
Human Period” there are some far looks ahead, 
but, as the quotation from the preface reminds 
us, We are all too prone to forget the material 
future of man on the earth. 

One of the most telling and most needed chap- 
ters in the book is on “The Beauty of the Earth,” 
comprising some noble pleas for the preservation 
of the wohders as well as the beauties of both 
animate and inanimate nature. Municipal, state 
and national parks and reservations are ably 
urged. A plea for preserving the Everglades of 
Florida is made, on account of their unique 
beauty and because they are the “dwelling place 
of the Seminole Indians,” who are “the least 
changed of any aborigines in this country.” 


me ing of reservations “as harborages for 
“+ ‘ammals and birds which else are sure of 
“ng swept away,” the author says: 
en Africa, in the region about the head-waters of 
hee’ reservation might well be established where 
‘rt of the important mammalial species now 
could be preserved. There also, if the 


process of civilizing the lower tribes of men 


could be avoided, we might hope to maintain sundry in- 
teresting varieties of our kind, now as certain to be de- 
stroyed as the giraffe or the African elephant. 

We fear but a faint conception of the interest 
and value of the book has been given in the space 
available for its consideration, and especially of 
the suggestiveness of those portions dealing with 
sources of power, land areas reclaimable by irri- 
gation and drainage and other subjects that can- 
not but appeal forcibly to engineers. But we hope 
enough has been said to lead many of the readers 
of this journal to become readers of the book as 
well. 


A French Text-Book on Water and Its Uses. 
Reviewed by Allen Hazen.* 


HYDRAULIQUE AGRICOLE ET URBAINE—By 
Bechmann, Engineer in Chief of Bridges and Roads; 
Member National Agricultural Society, etc. In En- 
eyclopédie des Travaux Publics. Paris, France: Ch. 
Béranger. Paper; 6% x 10 ins.; pp. 642; many illus- 
trations. 20 francs; American price, $6. 


M. Bechmann, the distinguished Chief Engineer 
of Water-Works and Sewers of Paris, has writen 
a text-book upon water and all the relations be- 
tween it and the human race. The uses of water 
in agriculture, the drainage of land, the reclaim- 
ing of lands in river valleys, protection of shores, 
the management of dunes, are all treated at 
length, as well as the problems of municipal 
water supply, drainage, sewerage and sewage dis- 
posal. The ground covered is so broad that the 
treatment of it is mecessarily brief, although 
clear and to the point. 

The sanitary bearings of water supply and sew- 
age disposal and the changes in the views held 
as to these matters in France in the last years 
are reflected to some extent. Illustrations are 
used freely, and show well the general character 
of the works described. 


Heating and Ventilation. 

NOTES ON HEATING AND VENTILATION.—By John 
R. Allen, M. Am. Soc. M. E., Junior Professor Me- 
chanical Engineering, University of Michigan. Chi- 
cago, Ill.: Domestic Engineering. Cloth; 4% x 6% 
ins.; pp. 152; 35 tables and 34 figures in the text. $2. 

VENTILATION OF BUILDINGS.—By William G. Snow, 
M. Am. Soc. M. E., and Thomas Nolan, Fellow Am. 
Inst. Archts., Assistant Professor of Architecture, 
University of Pennsylvania. New York: D. Van 
Nostrand Co. Boards; 3% x 6 ins.; pp. 83. 50 cts. 

Each of these books is based on college lec- 
tures, and each promises to serve well its in- 
tended purpose. The purposes and methods, 
however, are quite different. 

Professor Allen’s book aims to cover both 
heating and ventilation, and is described as a 
“brief resumé” of lectures delivered by him 
to classes in heating and ventilation at the 
University of Michigan. The book is intended 
“primarily for the steam-fitter and designer of 
heating systems.” It covers practically the 
whole range of the subject indicated. The use 
of a relatively small, but readable, type makes 
the contents of the book larger than would be 
supposed from the size and number of pages. 
Some tables of heat losses from radiating sur- 
faces and some tests of pipe coverings, based on 
experiments made under the direction of Prof. 
M. E. Cooley, are included. There is a chapter 
on central heating, for a group of buildings, and 
in this some tunnel sections used by Professor 
Cooley are given. The work as a whole should 
fill the demand for a concise, handy, low-priced 
book on heating and ventilation, for both college 
and practical use. 

The little book by Messrs. Snow and Nolan is 
intended as a “primer” of ‘the general principles 
of ventilation and of their application to dif- 
ferent kinds of buildings.”” The mechanics of 
ventilation have been omitted, as being covered 
in another volume in the “Science Series.” The 
subject matter of the present volume has served 
as “the basis of one part of a series of lectures 
by the authors in the Department of Architecture 
of the University of Pennsylvania.’”” As a primer 
of ventilation the book deserves wide circulation, 
particularly among members of boards of health, 
physicians and others who lack, or think they 
lack, time to go beyond first principles. It might 
well be used in those medical and engineering 
schools that have not yet progressed to the point 


*Consulting Engineer, 220 Broadway, New York City. 


of providing competent professors to teach the 
important subject of ventilation. 


> 


TESTS OF HIGH-SPEED STEEL TOOLS ON CAST IRON 
—By L. P. Breckenridge and Henry B. Dirks. Bul- 
letin No. 2 of the University of Illinois Engineering 
Experiment Station, Urbana, Ill. Paper; 6 x 9 ins.; 
pp. 54; illustrated. 


This bulletin deals with some comprehensive 
tests made with tools of various “high-speed” 
steels in turning cast iron specimens. The grades 
of steel used, the methods of tempering, and the 
methods of conducting the tests, are all described 
in full; while numerous tables and diagrams 
show the results obtained. The special apparatus 
employed is also described. At the end of the 
bulletin is a reference list of published articles on 
high-speed steels; also a number of instructions 
for hardening the steels used, as furnished by the 
makers. There is evidence of great care and 
thoroughness in the investigations and tests, and 
the bulletin is an excellent example of the work 
now being undertaken by this engineering expert- 
ment station. It may be noted, however, that 
the work of the station will not be confined to 
mechanical engineering, but will cover al! 
branches of the profession. 


> 


WATER-SUPPLY AND IRRIGATION PAPERS, UV. 8. 
GEOLOGICAL SURVEY.—Charles D. Walcott, Ditrec- 
tor. Washington, D. C.: Pub. Doc. Paper; 5% x 9 


ins. 

No. 148: Geology and Water Resources of Oklahoma. 
By Charles Newton Gould. Pp. 178; 22 plates and 32 
text figures. 

No. 150: Weir Experiments, Coefficients and Formulas. 
By Robert E. Horton. Pp. 189; 38 plates and 16 text 
figures. 


Paper No. 148 follows the usual lines of pre- 
vious ones in this series dealing with the geology 
and water resources of individual states or terri- 
tories. Mr. Horton’s paper (No. 150) is a valu- 
able compilation and discussion of weir experi- 
ments, coefficients and formulas, both foreign 
and American. Some _ previously unpublished 
studies by Mr. Horton, made at the Cornell Hy- 
draulic Laboratory, are included. 


RECENT and STANDARD 
BOOKS 


TAYLOR.—Practical Cement Testing. 
6x 9ins., 330 pages, 142 illustrations, 58 


GILLETTE.— Handbook of Cost Data, 
Pocketbook size, 622 pages, illustrated. 


GILLETTE.—Rock Excavation. 
5x74 ins., 484 pages, 56 figures............ $3.00 


KINDELAN.—The Trackman’s Helper. 


Revised Edition, 350 pages, 24 tables and 64 
LOVELL.—Practical Switch Work.’ 
Tenth Edition, 174 pages, 25 filustrations; 
89 tables 


BERG.-American Railway Hridges and 
Buildings. 


706 pages, 244 illustrations.................. $3.50 


SMEITH.—Maintenance of Way Standards 
on American Railways. 
567 pages, 169 plates. Illustrated .......... $2.50 


SMITH.—Standard Turnouts on American 
Railroads. 


41 pages, 20 illustrations .................... $1.00 
Timber Test Record. . 
57 pages, 20 tables, paper................... $0.50 


FISH.—Mathematics of the Paper Loca- 
tion of a Railroad 
$0.25 
SMITH.—Railway Curves for Practical 
Trackmen. 
In preparation. 
Catalogues and descriptive matter furnished 
upon request. 


The MYRON C. CLARK Publishing Co. 
21 Park Row, New York 


= 
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Autobiography of Sir Henry Bessemer. 


SIR HENRY BESSEMER, F. R. 8.—An Nae om 
With a Concluding Chapter [by his son}. London: 
*‘Engineering.’’ Cloth; 9 x 12 ins.; pp. 380; 51 plates 
and 68 text figures. 16 shillings, net. American 
price, $5.50. 


The annals of the engineering and metallurgical 
professions have been greatly enriched by the 
writing and publication of this autobiography. 
Fortunately, the autobiography, though not com- 
pleted, was brought down to the close of the 
active career of its author, in 1872, or to the close 
of the Bessemer Saloon Steamer incident. This 
much was accomplished about a year before Mr. 
Bessemer died. Unfortunately, copious notes re- 
lating to the later years of his life were destroyed, 
in some manner unexplained, leaving but little 
material for the use of the son in his supple- 
mentary chapter. 

The autobiography is written in a straightfor- 
ward, vigorous, easy narrative style, and is full 
of incident and comment. Many of the obstacles 
with which its author contended, both mechanical 
and human, are graphically portrayed, particu- 
larly his early experiences with the government 
stamp office and his later ones, in the early days 
of Bessemer steel, with the ordnance department. 
In both cases official conservatism, or worse, 
proved too much for him, but his knighthood 
came later as a recognition of his services in the 
prevention of stamp forgeries, while the universal 
recognition of his achievements with steel must 
have gone far towards softening the feelings 
created by the shameful refusal of the ordnance 
department to acknowledge even that he could 
make a usable steel. Curiously enough, these 
are about the only instances of out-and-out fail- 
ure of serious attempts by the author noted in 
the whole autobiography, with the exception of 
the unfortunate experience with the Bessemer 
Saloon Steamer. This ingenious level-adjusting 
steamer saloon, designed to prevent seasickness 
due to the rolling motion of vessels, failed, the 
inventor declares, through the errors of others; 
errors, too, which had no relation to the Bessemer 
invention, and which ruined the enterprise be- 
fore the invention itself could be given a trial, 
but not until it had cost the inventor many 
thousands of pounds sterling. A _ disinterested 
observer, however, cannot but feel that this whole 
attempt must have been a failure after all, or 
the invention would have been tried again on its 
merits ere this. 

It is, of course, needless to rehearse the story 
of the life of Sir Henry Bessemer, much less of 
the steel-making process that bears his name. It 
may not be out of place, however, to remind the 
forgetful that the luster of his magnum opus 
should not blind posterity to the genius which he 
showed in his early devices for working plum- 
bago, in his type-setting machine, his elaborate 
plant for the manufacture of bronze, and his im- 
provements in glass making. The supplanting 
of hand by machine work for the manufacture of 
bronze powder gave him those “sinews of war” 
for which he had long striven, in order that he 
might have the time and money to work out the 
more important inventions with which his head 
teemed. 

The educational possibilities of such a biog- 
raphy, if made widely available, are so great that 
it is to be hoped that a low-priced edition will be 
published in a few years. Some of the plates 
might be less handsome, but few, if any, would 
be less useful, if executed on a scale that would 
permit their insertion, unfolded, in an ordinary 
octavo volume. Redrawing might, of course, be 
necessary in some instances. The publishers of 
the present volume deserve the thanks of the 
engineering profession for having made Sir Henry 
Bessemer’s Autobiography available in so hand- 
some form, and, considering the expense involved, 
at so reasonable a price. 


ASSOCIATION OF ONTARIO LAND SURVEYORS.— 
Annual Report and Proceedings at the Thirteenth 
Annual Meeting since Incorporation, Held at To- 
ronto, Feb. 28. Mareh 1 and 2, 1905. Toronto, Ont.: 
The Association (Killaly Gamble, Secy.). Paper; 
6% x 8% ins.; pp. 137; illustrated. 

Of most general interest are the papers on the 

“Cost. of Constructing Pipe Sewers” at Guelph, 

Ont. (3 pp.), by James Hutchinson (of Guelph), 


and “Stadia Topographic Surveying” (9 pp.), by 


L. B. Stewart, of Toronto; also copies of examina- 


tion papers for admission to the association, dated 
February, 1905. 


> 


THE CONQUEST OF ARID AMERICA.—By William BE. 
Smythe, Author of ‘“‘Constructive Democracy,” etc. 
New and reviséd edition. New York: The Macmillan 
Co. London: Macmillan & Co., Ltd. Cloth; 5% x 
8% ins.; pp. xxvi + 360; illustrated. $1.50, net. 

In reviewing the first edition of this book, in 
our issue of Dec 27, 1900, we said: 


The book deserves, as we presume it will have, a wide 
reading. It is particularly desirable that it be read ex- 
tensively in the East; not because the West has nothing 
to learn from it, for it has great need of taking its 
teachings to heart, but because it would do much to help 
the East to a better understanding of the West; not 
alone the material or the social possibilities of the West 
as a place for Easterners to go to improve their con- 
ditions, but also its aims and ideals as a portion of the 


American republic. 

While the East understands the West and its 
needs far better to-day than it did five years ago, 
it still has much to learn on the subject. No- 
where can certain portions of this needed infor- 
mation be gained more readily and pleasantly 
than in this book—with the single exception of 
a visit to our vast and otherwise marvelous 
Western domain. 

Mr. Smythe has been connected with the na- 
tional irrigation movement since 1890, when, as 
an editorial correspondent of the Omaha “Bee,”’ 
he began to advocate irrigation in the debatable 
or semi-arid belt extending through western 
Nebraska and Kansas. Soon afterwards he es- 
tablished the “Irrigation Age’’ and took a promi- 
nent part in the early National Irrigation Con- 
gresses. 

In its revised form Mr. Smythe’s book brings 
down to date many of the sociological, political 
and economic phases of the development of the 
Far West, dealing with the section as a whole, 
with separate States, and with colonies. He also 
outlines the inception and growth of the U. S. 
Reclamation Service. The book is eminently 
readable, both in content, style and physical 
make-up, and it is well illustrated by many half- 
tone views. 


> 


PROCEEDINGS OF THE INCORPORATED ASSOCIA- 
TION OF MUNICIPAL AND COUNTY ENGINEERS. 
—Vol. XXXI. 1904-1905. Edited by Thomas Cole, 
Assoc. M. Inst. C. E. (Secretary of the Association). 
London, Eng.: E. & F. N. Spon, Ltd. New York: 
Spon & Chamberlain. Cloth; 5% x 8% ins.; pp. lxiil. 
+ 451; numerous folding and other plates. 

The nearest approach to this association in 
America is the Amé@rican Society of Municipal 
Improvements, but that society has a relatively 
small membership and meets only once a year, 
while the foreign one has a large membership, 
many district meetings and an annual meeting. 
In the interesting volume before us there are 
papers on sewage works, refuse destructors, the 
latter combined with electricity works, the crema- 
tion of the human dead, Portland cement, a cattle 
market, reinforced concrete, highways, tramways, 
water supply and model building laws, besides the 
usual descriptions of the municipal works in each 
of the towns where district meetings were held. 
In typography, press work and general manufac- 
ture the volume is commendable. 


> 


CONCRETE AND CONSTRUCTIONAL ENGINEERING.— 
A Bi-Monthly Journal for Engineers, Architects and 
Surveyors—Contractors and Builders—and all Work- 
ers in Cement, Concrete, Reinforced Concrete, and 
Constructional Steel. Vol. I. No. 1. March, 1906. 
(57 Moorgate St., London, E. C., Eng.) Paper; 7 x 
9% ins.; pp. 73; illustrated. Annual, Post Free, 7s. 
6d. Single Copies, 1s. net. 


The advent of this new journal is interesting 
as showing the important position reached by 
reinforced concrete as a structural material even 
in England, where engineers have been notably 
slow to appreciate its advantages. For a first 
issue the work done by the editors is commend- 
able. There are leading articles by a number of 
English engineers of prominence in the field of 
work which it is the purpose of the paper to 
represent, and the contents of the several de- 
partments are well chosen. 


THE SOURCES OF WATER SUPPLY IN WISCONSIN.— 
By William Gray Hirchoffer, C. E. Bulletin of the 
University of Wisconsin, No. 106. Engineering Se- 
ries, Vol. III. No. 2, pp. 163-275. Madison, Wis.: 
The University. Paper; 6% x 9% ins.; pp. 165 to 249; 
three plates, three diagrams and 21 tables. 50 cts. 
After introductory statements regarding the 


geology and rainfall of the state the author pro- 


ceeds to describe briefly the sources of t} 
water supplies of Wisconsin, groupe 
numerous types, as different kinds of we 

ete. The general quality of the water f1 
class of supplies is discussed. The stu 

be of value to the state of Wisconsin, a; 

siders wishing information on the subj 
value of the monograph could have 
creased at slight labor and expense by 
ing in tabular form some of the I ' 


inci; 
tics for each city and Village, 


in aly 

order. 
A DICTIONARY OF ALTITU 
STATES.—(Fourth Béition) 


Ce 
Gannett. Pp. 1072. Bulletin 


D. Doe. Papers 
This valuable reference list has bes 
and extended. It gives by states and lo 
names, both alphabetically arranged, ¢ 
tion in feet and the authority therefor; 
50,000 points in the United States, includi 
and mountains as well as cities and town 


THE BUSINESS OF CONTRACTING 


E —Repr 
The Contractor.”” By Ernest MeCullo: 
“Municipal Public Works,” 
Towns and Small Cities,” etc. Chicago, | 
nical Book Agency (P. O. Box 691). Paper. 
ins.; pp. 45. 50 cts. 


Many useful hints to contractors ar 


this little pamphlet. The contractor's «: 
whole, foremen, bidding on lettings, worki 
and office methods are some of the t: 
cussed. 


JOHN WILEY & SONS 


SCIENTIFIC PUBLICATIONS 


MINET-WALDO—The Production 
of Aluminum and its Industrial Use. 
12mo, vi +- 266 pages, 57 figures 
Cloth, $2.50. 


MORGAN—Physical Chemistry 
Electrical Engineers. 
12mo, viii + 230 pages. &1.50 net. 


CHURCH—Hydraulic Motors, with Re- 
lated Subjects, including Centrifugal 
Pumps, Pipes, and Open Channels. 

8vo, ix + 280 pages, 130 figures. 
Cloth, $2,00. 
New supply March 2oth. 


for 


PEABODY—Valve-gears for Steam- 
engines. 
Second Edition, thoroughly revised. 
8vo, v + 142 pages, 34 folding plat 
Cloth, $2.50. 


WINSLOW —Elements of Applied 
Microscopy. A _ Text-book 
Beginners. 

I2mo, xii + 183 pages, 60 figures. 
Cloth, $1.50. 


WINTON — The Microscopy of Vege- 
table Foods. With Special Rei 
ence to the Detection of Adulterati) 
and the Diagnosis of Mixtures 

Large 8vo, xvi + 701 pages, 5801! 


Cloth, $7.50. 


43 and 45 E. 19th St., New York City 


‘*THE CEMENT WORKER’S HAND-BOO! 
By W. H. BAKER. Price, 5c. 

A Practical Treatise on Cement and Its Usein' 
struction. Designed for the common workman 
edition. Cloth bound, in 5 parts; over 30,000 © 
Indexed. Sold in all English speaking pir! 
the world. Sent to any address post-paid, for 5” 

Address, WM. H. BAKER, 


3-4t L. 8. Wadswcth, Ohio. 
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Cer. Class Privileges and Dangers. 
oF PRIVILEGE.—A Study of the Dan- 


HE M from the Existence of a Fa- 
ger Rep ‘Sienry George, Jr. New York: The 
co. London: Macmillan & Co., Ltd.- 
ae 8% ins.; pp. 421. $1.50, net. 

10 
privilege,” as here used, means ad- 


r,vors, Whether enjoyed by private 

by corporations. Broadly speak- 
os the unhindered appropriation to 
‘ ¢ the natural resources of the earth, 
lands and their mineral con- 
nifolad government grants, immuni- 
«tion for the benefit of a few to the 
all others. To privilege, in the opin- 
vuthor, a large part of the social, 
. moral ills of the day are due, and 
abolition he foresees no relief from 
,solutely unjust and often quite in- 


esible to follow the author through 
_ypned and wrought analysis of privi- 
» its its “princes” and its victims; the re- 
it offered by labor unions and the 
dent thereto; the weapons of privi- 
ling courts, injunctions and bayonets; 
ion which privilege causes in national, 
municipal politics, and its influence 
opinion through its hold on press, 
and pulpit; the hand of privilege in 
-,tion of government, in foreign aggres- 
s as : ipon and as a course of the decay of 
‘tions of Athens and of Rome; and, 
finally rhe Remedy,” including the freeing of 
iral opportunities,” the cessation of 
onal evils, grants and immunities’ and the 
wastoration of the “natural order,” which would 
short, an entire absence of privilege. 
<ape idea of the plan and scope of the book 
| of the attitude of the author towards the 
‘e subject under discussion can be gained by 
.» foregoing outline of the contents of the book. 
\ further idea will be conveyed (to those not 
vare of the fact, if there be such) by stating 
at author is the son of the late Henry 
George, that brilliant exponent of the single tax, 
e negative side of the protective tariff, and 
conceived to be the rights of the so- 
laboring man. 
The book before us is one which deserves a 
nd careful reading by members of both the 
eged and the unprivileged classes, if anyone 
-n tell where the line between the two really 


f what he 


r much or little one may agree with 
iwthor regarding the character of Privilege 
remedy for it, few fair-minded persons 
question its existence and its menace. It is 
il for all, even those who belittle the evil and 
quenees, to know how Privilege is re- 
girded by one who looks upon it with the eyes 
sympathizer with the classes who are, or 
) believe they are, its helpless victims. As 
mpared with many of these sympathizers and 
sufferers, Mr. George may be said to put the case 
mildly, but his presentation cannot be called im- 
partial. The only notable instance of admission 
tk can be two sides to any of the phases 
f his discussion is in connection with some of 
excesses of organized labor, and apparently 
would have us think that these excesses would 
if only Privilege, as he conceives it, 
)olished. 
eat fault of Mr. George’s argument, like 
' Mr. F. C. Howe in “The City” (see Sup- 
pement, Dee. 14, 1905), is its failure to take into 
wcount the fundamental moral and mental de- 
Ncencies of all mankind, regardless of class. 
the single tax nor municipal ownership, 
sovereign remedies for municipal ills pro- 
posed Mr. Howe, nor the single tax, and the 
abolit f tariffs, trusts and all other monop- 
irged so ably by Mr. George, will eradi- 
ian selfishness and greed, impel all 
the polls, or when there give them the 
* and will to vote in accordance with 
ediate personal interests, to say noth- 
‘ng of t'» broader present and future interests of 
humar Until the heart of mankind, of all 
reformed, the mind enlightened and 
‘rengthened there will be no abolition 
, but at most merely an interchange 
class to another. This is not to say 


that the menace of privilege should not be pointed 
out, and every possible remedy for it urged; but 
let no one imagine that the evil can be rooted 
out by setting class against class, or by redis- 
tributing wealth, or by any amount of legislative 
or judicial utterance or of ebstinence therefrom. 
Some of the evils of society might be lessened, 
perhaps greatly lessened, by such means, but 
without moral and mental, as well as legal and 
economic, reforms old evils would merely give 
place to new, and quite possibly to some even 
worse than those with which society is now 
burdened. 


COMMISSIONER OF HIGHWAYS FOR THE STATE OF 
M 


AINE.—First Annual Report, for the Year 1905. 
(Paul D. Sargent, Commissioner.) Augusta, Me.: 
Pub. Doc. Paper; 5% x 9 ins.; pp. 263; illustrated. 


General advice and discussion on highway im- 
provement and statistical and descriptive reports 
from the towns and cities of the state make up 
the bulk of this volume. The duties of the com- 
missioner are chiefly advisory. 


> 


THE PREVENTION OF SENILITY AND A SANITARY 
OUTLOOK.—By Sir James Crichton-Browne, M. D., 


LL. D., F. R. 8., Lord Chancellor's Visitor in Lunacy. 
London: Macmillan & Co., Ltd. New York: The 
Macmillan Co. Cloth; 4% x 7% ins.; pp. 141. 75 cts. 


Of these two addresses, delivered about midway 
in 1905, the first is the most brilliant and of 
widest interest, partly, it may be presumed, be- 
cause it was delivered before an audience of more 
mature and cultured minds than was the second 
address. After some opening remarks and sta- 
tistics on the recent increase of longevity, and 
an able marshalling of evidence to show the re- 
markable achievements of many men in many 
lines of work and thought after they had at- 
tained the age of 40 or 50 or more, the author 
declares his belief in a century as a reasonable 
ideal for human life. He points out that if any 
such age is to be attained a good start in life 
must be given, accidents due to violence and 
communicable diseases warded off, and the wear- 
ing effects of worries and anxieties reduced to a 
minimum. In the address on “The Sanitary Out- 
look,” delivered before a conference of sanitary 
inspectors, some interesting remarks on the inter- 
relation of heredity and environment, with special 
stress on the former, were made. The great need 
of housing reform in Great Britain is discussed 
at some length. In London 300,000 persons, in 
families of two or more, live in one-room apart- 
ments. In the rural districts also there is a sur- 
prisingly large amount of overcrowding and many 
shocking deficiencies in water supply and the 
ordinary decencies of household life. The two 
essays together may be read in an hour or so. 
The first one in particular is well worth the at- 
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By CHARLES M. SAMES, B. Sc., 
Mechanical Engineer 


“This book is the result of the author’s endeavor 
to compact the greater part of the reference in- 
formation, particularly of a mathematical nature 
usually required by mechanical engineers and stu- 
dents, into a volume whose dimensions permit of it 
being carried in the pocket without inconvenience. 
It is our opinion that the author has succeeded ad- 
mirably in this. The book is handsomely gotten 
up, printed on thin paper, and contains most of the 
formulas required in engineering calculations, be- 
sides data, tables, charts, etc., giving the main 
facts, constants, and statements of theory relating 
to the subjects treated. We note, for example, that 
the treatment of the specific heat of superheated 
steam presents the latest results; that in the shop 
section, results with high speed steels are quoted; 
and as an example of its presentation of theory 
that the explanation of entropy diagrams is clearly 
given. This is apparently a book that the engineer 
or draftsman, who has calculating to do, will find 
extremely useful. ..... We believe he will prefer 
to refer to it rather than to the larger text-books 
containing similar matter because of its convenient 
size and arrangement. It is one of the best ex- 
amples of pocket-book making we have seen.’’— 
Machinery. 


176 pages (4 x 64, 4, in. thick), 38 figures, 
leather, gilt edges. 


flexible 


Descriptive circulars on request, 


C. M. SAMES, 448 Jersey Ave., Jersey City, N. J. 


tention of any thoughtful person or of anyone 
wishing such entertainment as can be afforded 
by a brilliant writer who treats not too heavily 
subjects of some seriousness. 


FIRE TESTS OF 


SOME NEW YORK BUILDING 
STONES.—By W. 


E. McCourt. Bulletin 100, Eco- 


nomic Geology 14, New York State Museum. John 
M. Clarke, Director. Albany, | N. Y.: Pub. Doe. Pa- 
per; 5% x 8% ins.; pp. 36; 26 slates and 8 tables. 
15 cts. 


This bulletin presents as its principal content 
the records of a series of heat tests and petro- 


graphic analysis of a number of typical New 
York building stones. Heat tests were made of 
granite, quarries, sandstones, limestones and 


marbles by subjecting 3-in. cubes to high temper- 
atures in a furnace and then cooling them both 
gradually and suddenly. Results are given of 
the individual tests and general conclusions 
drawn from the tests as a whole. The petro- 
graphic analysis cover all the samples tested by 
heat. Photographs are shown of the test cubes 
after cooling. The record of tests is prefaced by 
a discussion of the behaviour of building stones 
in the Baltimore fire and by a brief account of 


previous heat tests and of the results obtained 
from them. 


12mo. 


JUST PUBLISHED 


Cloth, Illustrated, 268 Pages, Price, $2.50 net. 
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March 15, 


A New Edition of Patton's Foundations. 

A PRACTICAL TREATISE ON FOUNDATIONS.—Ex- 
plaining Fully the Principles involved. Supplemented 
by Articles on the Use of Concrete in Foundations. 
by W. M. Patton, C. ., Late Professor of Civil tn- 
gineering at the Virginia Polytechnic Institute. 
Second Edition, Enlarged. New York: John Wiley 
& Sons. London: Chapman & Hall, Ltd. Cloth; 
5% x 9% Ins.; pp. xxviil. + 549; 135 figures, part partly in 
the text. $5. 

The publication of the first edition of this book, 
some thirteen years ago, brought together for 
the first time the large amount of practical data 
that had been developed up to that time by 
American practice in foundation construction. 
Previous books had been devoted to the pre- 
sentation of theories and formulas and the ex- 
planation of the laws or premises on which they 
were based. Professor Patton set these aside as 
sufficiently exploited, and devoted his labor to 
collecting and classifying methods of work, ma- 
chines and plant, materials, structural details 
and costs. In this respect the book was unique 
at the time of its publication. Since that time 
many improvements have been made in founda- 
tion practice, and in particular concrete, both 
plain and reinforced, has come to be used to an 
extent not then dreamed of. To bring the book 
into line with this advance, it has been enlarged 
by the addition of some 135 pages of new matter. 
It is this new matter alone that calls for review 
here. 

The 135 added pages form a continuation of 
the supplement of the original edition, and the 
same method of presentation is followed. This, 
to our mind, is most unfortunate. There was, 
for example, a splendid opportunity for a careful 
discussion of the design, adaptability and con- 
struction of reinforced concrete foundations. The 
book meets this opportunity only partially. There 
is a description of a reinforced concrete chimney 
foundation, another of a column footing in the 
same material, and sections describing a number 
of forms of reinforced concrete piles and pile 
foundations. Each of these items is interesting 


TRAUTWINE’S 


CIVIL 
ENGINEERS’ 
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BOOK 


18th Edition, 1904 
$5.00 
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Scientific Publishers 
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and instructive, so far as it goes; but when they 
are all combined the reader has only an imperfect 
knowledge of reinforced concrete as it is used to- 
day in foundation work. In the same way, the 
use of metal sheet piling, now so extensively used 
in foundations, is given inadequate treatment. 
On the other hand, much space is given to 
articles on vault light construction, a “system” 
of reinforced concrete floor construction, the cal- 
culation of reinforced concrete beams, concrete 
filled columns, etc., which hardly command atten- 
tion in foundation work. To conclude that these 
supplemental pages do not contain matter of 
value, would be wrong; there is much of great 
value in them, but it is the sort of value that 
rests in a collection of clippings, rather than the 
sort that comes from a logically arranged -and 
comprehensive discussion based on a careful ahd 
complete collection of facts and opinion. 


THE UNITED STATES IN THE TWENTIETH CEN- 
TURY.—By Pierre Leroy-Beaulieu. Authorized Trans- 
lation by H. Addington Bruce. New York and Lon- 
don: Funk & Wagnalls Co. Cloth; 5% x 8 ins.; pp. 
xxvi. + 396. $2, net. 

Many a compliment is paid to the industry and 
character of the people of the United States in 
this critical digest of the first ten volumes of 
the Twelfth U. S. Census and of related statis- 
tical information. After discussing at some length 
the geography of the country, the social compo- 
sition and the general characteristics of the 
people, their birth and death rates, the author 
proceeds with a detailed analysis of rural, in- 
dustrial and commercial America; or in other 
words, the agricultural, manufacturing and trans- 
portation statistics of the United States. The 
book abounds with comparisions between the 
United States, Great Britain, Germany and 
France, and with suggestions and warnings that 
might well be considered by each of those coun- 
tries. Our “trusts” will yet be self-destructive, 
the author thinks. 

The translation seems to have been well made, 
and though essentially statistical the book as a 
whole may prove interesting to many who are not 
statistically inclined. Its value, obviously, lies 
in the fact that it presents in comparatively small 
compass, and from the viewpoint of a European 
economist and publicist, a digest of some 50,000 
quarto vages of census figures, and of many ad- 
ditional statistics besides. It should not be sup- 
posed, however, that the author’s knowledge of 
the United States is based wholly on statistical 
reports. He takes pains to inform his readers 
that besides following American periodicals he 
has spent some time in this country studying 
conditions at first hand. 


RECONNOISSANCE REPORT UPON eT. SYS- 
TEM OF BOLIVIAN RAILWAYS.—By W. L. Sisson, 
Cc. B. Cloth; 7 x 11 ins.; pp. 819. "printed by 
Heitmann & Cornejo, La Paz, Bolivia. 


This is a very thorough report upon a prelimi- 
nary reconnoissance made for the establishment 
of a system of railways in Bolivia. The report 
itself does not state for whom this survey was 
made; but from other information we can state 
that it was made for a New York banking house 
which proposed to finance the construction of the 
railway system. The investigation was begun 
by Mr. Sisson at La Paz on Dec. 7, 1904, and he 
traveled during the following three months over 
1,600 miles on muleback over some of the most 
rugged mountain regions in the world. He plans 
a system of railways with a total extent of 1,000 
miles, which he thinks can be, built for $41,252,- 
000. Bolivia now has $10,000,000 in its treasury, 
paid by Brazil on account of the acre territory 
claims, and this money, Mr. Sisson concludes, 
would be sufficient to provide for the guarantee 
and payment of interest on these proposed roads 
up to the time when they would become self- 
supporting. Detailed estimates are given of the 
traffic which each line will be able to command, 
and it is figured that the net earnings above in- 
terest and operating expenses would amount to 
$3,844,000, or nearly 9%% dividend on the total 
investment. 

Much space is devoted to the mineral ‘ait other 
resources of the regions penetrated; and the 
book as a whole conveys a very large amount of 
information respecting a little-known country. It 


PRACTICAL Books 
FOR ENCINEERS’ USE 


Truss and Strain Diagre 


CASE II ~ 
WIND + THRUST + DEAD LOAD 


A simple and yet thoroughly reliable method 
working out the proper propositions for single 
many pannel spans for any length. By a ( 
Draftsman who has had very considerable 
perience in this line. For further particu! 
apply to the publishers. 


Mechanical Draft 


By J. A. Kinley, M. Am. Soc. Mech. Eng. 
Kinley, who is a recognized authority, has 

this book covered the subject thoroughly, as 
not only treats of the theory of Mechani 
Draft, but also of the practical design and « 

struction of Blower apparatus for Power Plan! 
145 pages; 13 half-tones and cuts. 


Centrifugal Fans 


By the author of Mechanical Draft. A thor 
oughly up-to-date book, being a practical as we!! 
as theoretical treatise of the design and con 

struction of fans for moving air in large quan 
tities, including motive power to drive them 
Full Limp Leather. Price, $5.00. 


SPON & CHAMBERLAIN 


Publishers Standard Engineering Books 
Dept. E. N. 


123 Liberty Street, New York 


is printed in both English and Spanish. 


Mr. 


Sisson is no longer connected with the enterprise, 


and copies of his report can probably best 


be 


obtained through J. E. Zalles, Bolivian Depart- 


ment of Railways, La Paz, Bolivia. 


THE JOURNAL OF THE IRON AND STEEL og bo 


TUTE.—Vol. LXVIII. No. II. 
nett H. Brough, Secretary. London: E. & 


1905. Edited by Ber 
F 


Spon, Ltd. New York: Spon & Chamberlain. Fw 


5% x 8% ins.; pp. 879; 30 plates and many 
illustrations. 


text 


Among the more important papers in this vol- 


ume we mention: 


Steel Metallurgy at the University of Sheffic 
Reversible and Irreversible 
Transformations in Nickel Steel; Wear of 5! 


Overheated Steel: 


The Department of Iron an 
d; 


d 


eel 


Rails on Bridges; and The Influence of Nickel 


and Carbon on Iron. 


ASSOCIATION OF RAILWAY SUPERINTENDENTS OF 

BRIDGES 
(S. F. Patterson, B 
Secretary.) 


AND BUILDINGS.—Proceedings of 
Fifteenth Annual Convention, Held in Pittsburg, 
Oct. 17, 18 and 19, 1905. 
ton & Maine R. R., Concord, N. H., 


Paper; 6 x 9 ins.; pp. 268; 45 figures in "the text an 


one folding plate. 
The principal papers and reports included 


this volume are: (1) Construction and mainten- 
ance of docks and wharves; (2) concrete buildin 


construction; (3) protection of water tanks 
water pipes from frost. 
ports and discussions upon a variety of 
subjects. 

THE CATTLE PROBLEM OF ARCHIMEDES.—By " 


Mansfield Merriman, Lehigh University, South fet 


lehem, Pa. (Reprinted from the ee ow 
Monthly, ” November, 1906). Paper; 6% x 
pp. 660 to 665. 

Since the complete solution of this Pr 


“would require the work of a thousand men f t 


thousand years,” it is unlikely that many 
readers will care to attempt it, but thos 
wish to know what the problem is and to 
extent it has been solved will be repaid for 
ing up the article in the magazine nam: 
perchance a stamp sent to Professor Mer: 
will bring them a copyyvof the reprint. 
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Publications Received. 


“PNA CURRENTS.—Their Theory, Generation 
ALTER mation. By Alfred Hay, D. M. 
York: Van Nostrand Co. Cloth: 5% x 

. it 291; 118 figures in the text. $2.50, net. 


me )NSTRUCTION AND SUPERINTEND- 
BUILDIN E. Kidder, C. E., Ph. D., F. Am. Inst. 
, hor of “The Architects and Builders’ 
Part III, ‘Trussed Roofs and Roof 
Poe tion L. New York: William T. Com- 
1: 6% x 9% ins.; pp. 297; 306 figures in 
j one plate. $3. 
BUREAU OF THE CENSUS.—S. N. 
sector. Washington, D. C.: Pub. Doc. 
11% ins. 
Nos. 2 3: Census of Manufactures; 1905. Ne- 
brask ». 19. Arizona, a. Territory, New 


Mex | Oklahoma. Pp. Delaware. Pp. 15. 
Iowa 27. Florida. Pp. 17. 
COLORA GRICULTURAL EXPERIMENT STATION. 


rpenter, Director. Publication of 1903-04. 


€olo.: Colorado Experiment Station. 
Clot 84 ins.; illustrated. 
-yg Cos OF COMPETITION.—An effort at the Un- 
” derst » of Familiar Facts. By Sidney A. Reeve. 
New Yo k: MeClure, Phillips & Co. Cloth; 5 x ™ 


ns ix. + 617; 5 plates and 24 diagrams in the 

text. $2, net. 
pRAINAG! OF EARTH ROADS.—By I. O. Baker, M. 
~ Am. § c. EB. Circular No. 2 of the Engineering 

Experiment Station, University of Illinois, Urbana, 
i Payer, 6 x 9 ins.; pp. 22; illustrated. 


EFFICIENCY OF MECHANICAL FILTERS.—Compiled 

“py Freeland Howe, Jr., Sanitary Chemist and Bac- 
teriologist of the Pittsburg Filter Mfg. Co., Pittsburg, 
ba pirsburg, Pa.: Pittsburg Filter Mfg. Co. Pa- 
per; 6 « 9 ins.; Dp. 

gLECTRIC RAILWAY ACCOUNTING.—The Monthly Re- 
port, The Accounting Department, and the Account- 
ant. By W. B. Brockway, General Auditor Nashville 
(Tenn. ) Railway & Light Co. New York: McGraw 
Publishing Co. Cloth; 5% x 8 ins.; pp. 84; diagrams. 


$1.25 net 

ENGINEERING TABLES AND DATA.—For the Use of 
Students in Laboratories; also for Class and Home 
Work Exercises. By W. W. F. Pullen, M. I. Mech. 
gE. Assoc. M. Inst. C. E., Professor of Mechanical 


ering, South Western Polytechnic, London. 

ond Edition. Manchester, Eng.: The Scientific 

hing Co. Cloth; en” x“ 8% ins.; pp. 87; 21 fig- 
the text. 2s. 6d., net; ‘American price, $1. 


FILTRATION OF WATER IN ITS RELATION TO THE 
HEALTH AND PROSPERITY OF A MUNICIPAL- 
ITY.—By F. B. Leopold. (Mostly reprinted from 
Proc. Am. W.-W. Assoc., 1905.) Pittsburg, Pa.: 
Pittsburg Filter Mfg. Co. Paper; 6 x 9 ins.; pp. 28; 


illustrated. 


FORTY YEARS AN ADVERTISING AGENT.—1865-1905. 


By George Presbury Rowell. New York: Printers’ 
~ 1k . Co. Cloth; 5% x 8% ins.; pp. 517; 
istrated y4 


GAS POWER IN ELECTRIC RAILWAY WORK.—Notes 
on the Design of Large Gas Engines with Special 
teference to Railway Work. By Arthur West. The 


Application of Gas Power to Electric Railway Work. 
By J. R. Bibbins. Papers Presented Before the 
American Street and Interurban Railway Association, 
Philadelphia Convention, September, 1905. Re- 
printed by courtesy of the American Street and In- 


terurban Railway Association, January, 1906. (Issued 
by Westinghouse Companies Publishing Dept., Pitts- 


burg, Pa.) Paper; 6 x 9 ins.; pp. 53; illustrated. 
GAS POWER FOR HIGH PRESSURE CITY FIRE SER- 
VICE.—The Philadelphia System Equipment and Ex- 
perience. By J, R. Bibbins. Revised and Reprinted 
by C ourtesy ‘Cassier’s Magazine, Issue of March, 1904. 


(Issued by Westinghouse Companies Publishing Dept., 
Pittsburg. Pa.) Paper; 6 x 9 ins.; pp. 43; 22 figures 
in the text. 


GEOLOGIC ATLAS OF THE UNITED STATES.—U. 8 


Geological Survey, Charles D. Walcott, Director. 
Weskinghae, D. C.: Pub. Doc. Stiff paper; 18 x 22 
ns, 


No. 129: Clifton Folio. Arizona. Pp. 13; four plates 
and three text figures. 


No. 130: Rico Folio. Colorado. Pp. 20; seven plates. 


THE RRIGATION SYSTEM OF ONTARIO, CALIFOR- 
NIA—ITS DEVELOPMENT AND COST:—By F. E. 
Tras k, M. Am. Soc. C. E., with discussion by Messrs. 
Arthur S. Hobby and F. 'E. Trask. (Reprinted from 
Trans. Am, Soc. C. E., Vol. LV., p. 173, 1905, as 
Bulletin No. 9, Abner Doble Co., San Francisco, Cal.) 
Paper; 6 x 9 ins.; pp. 173 to 182; six plates. 


THE MANAGEMENT OF ACCUMULATORS.—A ig 


cal Handbook. By Sir David Salomons, Bart., 

Assoc. Inst. C, E., M. Am. Inst. E. E., etc. Ninth 
Edition, Revised. An Edition mostly rewritten, of 
ie I. of “Electric Light Installations and the 
Management of Accumulators.’”” New York: D. Van 
Nostrand & Co. London: Whittaker & Co. Cloth; 
i pp. 174; 38 illustrations, partly in the 
ext. $2.50, net. 


MANT \l. OF EXAMINATIONS FOR ENGINEERING 
POSIT! ONS IN THE SERVICE OF THE CITY OF 
NEW YORK.—Questions and Answers, in Three Vol- 
um New York: The Engineering News Publish- 
ing Co. Paper; 6 x 8% ins. 

Vol. I. Part Jv. Transitman and Computer. Pp. 36. 

net, 


Vol. Il Part IL Assistant Engineer, Rapid Transit 
Comm 'ssion. Pp. 46. 75 cts., net. 


MODE} TUNNEL PRACTICE.—Illustrated by Exam- 
pi xen from Actual Recent Work in the United 
in Countries. By David McNeely 
45 m. Soc. C. E., M. Inst. C. E., ba 
Pre News Publishing Co. 

York Engineering News Publishing cloth: 

3 ins.; pp. 814; 138 figures in the text. $5, 
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MOTIVE POWER AND GEARING FOR ELECTRICAL 
MACHINERY.—A Treatise on the Theory and Prac- 
tice of the Mechanical Equipment of Power Stations 
for Electricity Supply and for Electric Power and 
Traction. By E. Tremlett Carter, C. E., M. Inst. 
E. E., Fellow of the Physical Society of London, etc. 
Second Edition, revised in part by G. Thomas-Davies, 
Assoc. M. Inst. E. E. New York: D. Van Nostrand 
Co. London, Eng.: “The Electrician” ey 
Publishing Co., Ltd. Cloth; 5% x 8% ins.; pp. 2 
200 figures, mostly in the text. $5, net. 


MUNICIPAL REVENUES AND EXPENDITURES IN 
RELATION TO ‘“‘THE CONTROL OF QUASI-PUBLIC 
ENTERPRISES.’’—An Address by Harvey 8S. Chase, 
Public Accountant, Boston, before the Massachusetts 
February 2, 1906. Paper; 5% x 7% 
ns.; pp. 


PERSONAL HYGIENE.—Designed for 
By Alfred A. Woodhull, A. M., M. D., LL. (Princ.) 
Brigadier-General U. S. Army, Retired. York: 
John Wiley & Sons. London: Chapman & Hall, Ltd. 
Cloth; 4% x 7% ins.; pp. 221. $1, net. 


POOR’S DIRECTORY OF RAILWAY OFFICIALS.— 
(Steam, Electric and Other). Containing Lists of the 
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